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NATIONAlEPlATTFORMElEKTROMOBIlITäT

1 Executive Summary

ForGermanytoimproveonitscompetitiveleadintheinternationalelec-

tromobilitymarket,andtoensurethatthedevelopmentandaddedvalue

ofthistechnologyremainsinthiscountry,amajorfocusmustbeplaced

onfurtheringandcombiningthesedevelopmentsinatarget-oriented

manner.IfGermanindustryistopositionitselfsuccessfully,itisessential

inthiscontextthatthepositiveeffectsofstandardisationbeincorporated

intothedevelopmentprocessrightfromthestartsothattheycanbefully

exploited.
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1ExecutiveSummary

Standardisationinthefieldofelectromobilityischaracterisedbyseveralfeaturesdis-

tinguishingitfrompreviousstandardisationprocesses.Thespecialchallengeliesin

coordinatingandintegratingdiverseactivitiesindifferentsectorsinordertoeffectively

meetdemands.Electromobilityisabreakthroughinnovationthatrequiresnew,com-

prehensivesystematicthinking.Uptonow,standardsandspecificationsinthedomains

ofelectricalengineering/energytechnologyandautomotivetechnologyhavebeen

viewedseparately.Sofartherehasbeenlittleattempttoviewtheminanintegrated

manner,althoughthiswouldbeanimportantapproach,particularlybecausethese

domainsaremerging,resultinginnewpointsofcontactandinterfaces.

Thepresentversion3.0oftheGermanStandardisationRoadmapforElectromobilityis

acontinuationofthefirstGermanStandardisationRoadmapforElectromobility,which

waspresentedinautumn2010[11].Itaddressesthelatestdevelopmentsinelectromo-

bilityandtheirframeworkconditions,referringtoongoing,necessarystandardisation

activities.TheGermanStandardisationRoadmapforElectromobilityreflectsthegeneral

agreementamongallactorsintheelectromobilitysector.Automobilemanufacturers,

theelectricalindustry,energysuppliers/gridoperatorsandinformationnetworkpro-

viderscontributedandtechnicalassociationsandpublicauthoritieswereinvolvedin

thepreparationofthisdocument.Therefore,theGermanStandardisationRoadmapfor

ElectromobilityrepresentstheGermanstandardisationstrategyforthisarea.

Referencestotherelevantregulationsaregiveninthereportofthe“Vorschriftenent-

wicklung”(regulatorydevelopments)teamofNPE/WorkingGroup4[9].Belowisasum-

maryoftherecommendationsmadeinthispaperforthepromotionofawideruseof

electromobility:

Political action is needed 

at a European and interna-

tional level 

Theclosenetworkingofresearchanddevelopmentand

ofregulatoryandlegislativeframeworkswithstandardi-

sationisnecessary.Nationalstandardisationandregula-

tioncarriedoutbycertaincountriesmustnotimpede

harmonisationataninternationallevel.

Standardisation must be 

timely and international 

Atpresent,nationalandinternationalstandardisation

conceptscompetewithoneanother.However,since

roadvehiclemarketsareinternational,effortsmust

aimtowardsdevelopinginternationalstandardsright

fromthestart.Thesameappliestointerfacesbetween

electricvehiclesandtheinfrastructure.Standardisation

aatnationalorEuropeanlevelaloneisconsideredto

beinadequate.Itisessentialthatnationalstandards

proposalsbeprocessedquicklyandthatGermanresults

aretransferredtointernationalstandardisationassoon

aspossible.

Political action is needed 

at a European and interna-

tional level 

Theclosenetworkingofresearchanddevelopmentand

ofregulatoryandlegislativeframeworkswithstandardi-

sationisnecessary.Nationalstandardisationandregula-

tioncarriedoutbycertaincountriesmustnotimpede

harmonisationataninternationallevel.

Standardisation must be 

timely and international 

Atpresent,nationalandinternationalstandardisation

conceptscompetewithoneanother.However,since

roadvehiclemarketsareinternational,effortsmust

aimtowardsdevelopinginternationalstandardsright

fromthestart.Thesameappliestointerfacesbetween

electricvehiclesandtheinfrastructure.Standardisation

aatnationalorEuropeanlevelaloneisconsideredto

beinadequate.Itisessentialthatnationalstandards

proposalsbeprocessedquicklyandthatGermanresults

aretransferredtointernationalstandardisationassoon

aspossible.

General 

   recommendations

broschuere_acatech_eng_rz.indd   7 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

8
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

1ExecutiveSummary

Coordination and focus-

sing is absolutely impera-

tive

Electromobilityisshapedbyanumberofactorsandspe-

cialistareas.Thus,aninterdisciplinarycollaborationand

coordinationbytheexistingsteeringcommitteeEMOBIl-

ITY(DKE/NAAutomobil)andtheElectromobilitycommit-

teeatDINisimportanttoavoidduplicationofwork.New

committeesmustnotbefoundedbuttheexistingcommit-

teesinDINandDKEhavetobestrengthened.

Standardisation must be 

clear and defi ned

Inordertopromoteinnovation,standardisationmust

relatetofunctionalityandprovisionsregardingtechnical

solutionsmustbeavoided(“performance-basedrather

thandescriptive”).

However,technicalsolutionsmustbedeterminedin

ordertoensuretherequiredinteroperabilityforinter-

facesstandards(e.g.betweenvehicleandgridinfrastruc-

ture

A uniform worldwide 

charging infrastructure 

is necessary (interoper-

ability) 

Itmustbepossibletochargeelectricvehicles“every-

where,atalltimes”:interoperabilityofdifferentmakes

ofvehicleswiththeinfrastructureprovidedbyvarious

operatorsmustbeensured.Thestandardisationof

chargingtechniquesandbilling/paymentsystemsmust

ensurethedevelopmentofacharginginterfacethatis

user-oriented,uniform,safeandeasy-to-operate.User

interestsmusthavepriorityovertheinterestsof

individualcompanies.

Existing standards must 

be used and further devel-

oped without delay 

Therearealreadyagreatnumberofrelevantstandardsin

the“automotiveengineering”,“informationandcommu-

nicationstechnology”and“electricalengineering”sectors.

Thesemustbeappropriatelyutilisedandmadeknown.

Providinginformationonthesestandardisationactivities

andtheirstatusareavitalpartofthisStandardisation

Roadmap.

Moreover,thenecessaryworkshouldfocuslessoninitiat-

ingnewstandardsprojectsthanonexpanding/adapting

existingstandardsandspecificationstotheneedsofelec-

tromobility.Interdisciplinarycooperationataninterna-

tionallevelisrequiredparticularlyforthestandardisation

ofinterfaces.

Coordination and focus-
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the“automotiveengineering”,“informationandcommu-

nicationstechnology”and“electricalengineering”sectors.

Thesemustbeappropriatelyutilisedandmadeknown.
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tromobility.Interdisciplinarycooperationataninterna-
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ofinterfaces.

General 

recommendations
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1ExecutiveSummary

Participation in European 

and international stan-

dardisation is essential 

Inordertoachieveouraims–andtoensureouractive

influence–agreaterparticipationatanationaland

internationallevelisneeded.ThismeansthatGerman

companiesmustplayagreaterpartinGerman,European

andinternationalstandardswork.Standardsworkistobe

seenasanintegralcomponentofR&Dprojectsandthus

eligibleforfunding.

Figure 1: Schedule for implementation of topics of the standardisation roadmap

Participation in European 

and international stan-
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Inordertoachieveouraims–andtoensureouractive

influence–agreaterparticipationatanationaland

internationallevelisneeded.ThismeansthatGerman

companiesmustplayagreaterpartinGerman,European

andinternationalstandardswork.Standardsworkistobe

seenasanintegralcomponentofR&Dprojectsandthus

eligibleforfunding.
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Fossilenergysourcesrepresentanimportantaspectforpeople’senergysupply.

Theiravailability,forexampleintheformofpetroleumforcombustionengines,

isdecreasingwhichisresultinginincreasingprices.Additionally,exhaustgases

producedduringcombustionhaveanegativeeffectonourenvironment.

Therefore,inordertobeabletosustainablymeetthemobilitydemandsof

peopleinthefuture,energymustbesuppliedfromenvironmentallyfriendly

sources.Thus,thefutureofenergysupplyliesinsustainableenergysources

thatarepoliticallyreliableandavailableinthelong-term,andwhoseecological

“footprint”isminimal.Ifelectromobilityusesthesesustainableenergysources,

itwillhelptosetthecourseforafutureworthliving.Byestablishingcyclesand

processesthattreatresourceswithcare,progresswillbepromotedeffectively

whilethesamestandardofcomforttheusersareusedtoismaintained.

Thischapterdescribestheareasofapplicationandvehiclesclassesaswellasthe

structureofthespecificationandstandardisationenvironment.Finally,regu-

lationintheareasofautomobiletechnologyandhazardousmaterialstrans-

portationaswellasthepowersupplyindustryandtheStandardWeightsand

Measurementlawwillbeconsidered.

2 Initial Situation for the 
German Standardisation 
Roadmap for Electro-
mobility
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

2.1 Introduction

Thesubjectofalternativemeansofpropulsionandelectromobilityisgainingglobal

importance.Itisoneofthemostessentialandurgentissuesaffectingthefutureof

Germanyasatechnologicalstronghold,forwhichthepublicsectoraswellasstandardi-

sationandspecificationmustprovideframeworkconditions.

Tomakeelectricityfromrenewableenergysourcesreadilyavailableforuseinelec-

tricvehicles,astrategicconceptforshort,mediumandlong-termsolutionstothe

approachingchallengesisneeded.Asregardselectric-drivevehicles,thinkingglobally

isfirstandforemostaquestionofkeytechnicalparameters:chargingperformance,

charginginterfaces,andbatterycapacity.Ultimately,functionality,price,ecological

awarenessandresponsibilityacrossnationalborderswilldeterminethelevelofuser

acceptance.Butaboveall,thereisaneedfor“roundtables”atwhichthevariousactors

canworktogethertomakeprogress,implementingthisprogressinstandardsandspec-

ifications,whichcanbeusedasabasisforfurtherdevelopments.Automobilemanufac-

turers,energysuppliers,gridoperatorsandresearchinstituteshavelongrealisedhow

closelyknittheelectromobilitynetworkreallyis.Theelectricvehicleofthefuturewill

beadecisiveelementofthe“smartgrid”.Manynewinterfacesareemergingwhichwill

provideanopportunitytodevelopedexistinginterfacesfurther.Themainobjectiveis

todefineefficientpaymentsystemsforrechargingproceduresthateveryoneshouldbe

abletofollow,atleastonaEuropeanscale,andpreferablyglobally.

Thelargenumberofnationalandinternationalprojectsmakesasystematicand

transparentstrategyforprovidinginformationnecessary,especiallytopreventsynergy

effectsfromfallingvictimtofalseambitionsinthenameofcompetition.Unilateral

actionisobviouslyjustasineffectiveasanattempttoconjureup,orsimplywaitforsuc-

cessfulsolutions.

Electromobilityisamuch-discussedtopicamongGermanandinternationalexperts.

Duetotheincreasedcomplexitybroughtaboutbythegradualmergingoftheautomo-

tiveandelectricalengineeringsectors,onlyanoverallconceptinwhichtimeframesare

specifiedissuitable.However,itquicklybecomesevidentthatthereisnotalwayssuf-

ficientinteroperabilityamongthevarioustrades.Thiscanonlybeachievedbydefining

standardsandspecifications.

Theaimofthisdocumentistopresent

• thetechnically-orientedstandardisationroadmapfortheGermanelectromobility

vision,

• anoverviewofexistingstandardsandspecificationsinthisfield,currentactivitiesof

theinvolvedstandardisationcommittees,

• standardisationrequirementsandhowtheyareaddressedand

• theimplementationoftheformulatedactivityrecommendations.

Thus,thedocumentservesasanintroductionforinterestedreadersaswellasarefer-

enceforactiveexperts.
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

InaccordancewiththeGermanStandardisationStrategy[2][3],adifferentiationis

madeinGermanbetween“Normung”(“standardisation”,“formalstandardisation”,

“consensus-basedstandardisation”)i.e.thedevelopment,onthebasisoffullconsensus,

ofrules,guidelinesandcharacteristicsforactivitiesforgeneralorrepetitiveapplica-

tionbyanapprovedorganisation–and“Standardisierung”(“informalstandardisation”,

“limitedconsensusstandardisation”or“consortialstandardisation”),i.e.theprocess

ofdrawingupnon-consensusbasedspecifications.Thelatterarepublishedasseveral

typesofdocument,forexampleaVDEapplicationguide,DINSPEC(DINSpecification),

PAS(publiclyavailablespecification),ITA(industrytechnicalagreement)orTR(technical

report).

Electromobilityisdealtwithinfederallyfundedprogrammessuchas“ICTforelectro-

mobilityII:SmartCar–SmartGrid–SmartTraffic”(fundedbytheFederalMinistryof

EconomicsandTechnology(BMWi)),“Fraunhofersystemresearchonelectromobility”

(fundedbytheFederalMinistryofEducationandResearch(BMBF))and“Electromobil-

ityinpilotregions”(fundedbytheFederalMinistryofTransport,BuildingandUrban

Development(BMVBS)).Manyexpertgroupsandresearchprojectscoverthistopic

aswell,andseveralhigh-rankingpoliticiansandrepresentativesofcommerceand

industryareinvolvedinthe“NationalPlatformforElectromobility(NPE)”.ThisGerman

StandardisationRoadmapforElectromobilityVersion3.0wasdevelopedonbehalf

ofWorkingGroup4(NPEAG4)“StandardisationandCertification”oftheNPEunder

theleadershipoftheworkinggroupDKE/EMOBIlITY.30inwhichallstakeholdersare

represented,suchasthetechnicalassociationsVDA,VDEandZVEI.OncetheGerman

StandardisationRoadmapforElectromobilityhasbeenreleasedbytheNPEAG4it

shouldbepresentedtotheprofessionalpublic,e.g.atcongressesandsymposia.The

GermanStandardisationRoadmapforElectromobilityisistobeupdatedregularlyon

thebasisofnewfindings,forexamplefromresearchprojects,workinstandardisation

bodies,orworkwithinthesymposia.Thiswillgiveexpertstheopportunitytotakepart

inthisprocessbysubmittingcommentsandparticipatinginstandardisation,evenafter

publicationofthisdocument.

Thefollowingsectionsdescribethecurrentnationalandinternationalstandardisa-

tionlandscape.Subsequently,thereasonsandframeworkconditionswhichhaveled

tothedevelopmentofthisGermanStandardisationRoadmapforElectromobility

arediscussed.Theyincludealistoftheexpectedbenefitsandagreedinternational

proceduresforstandardisingelectromobility.Next,anoverviewoftheoverallsystem

withregardto“electromobility”asexpectedinphase1(onemillionelectricvehiclesby

2020)isprovided,andthecurrentstatusofthestandardisationprocessaswellasan

outlookforthecontinuationoftheGermanStandardisationRoadmapforElectromo-

bilityinphase2aredescribed.Furtherreading,listsofterms,definitionsandabbre-

viationsaswellasanoverviewofthestandards,specificationsandstandardisation

committeesareprovidedinAnnexAtoD.ThegenerallyupdatedAnnexEcomplements

thisdocumentandcontainsthespecificactivityrecommendationsoftheGerman

StandardisationRoadmapforElectromobilitycontainedinthemaintextaswellastheir

evaluatedurgencybasedontheirlevelofimplementation.
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

2.2 Scope of the Roadmap and vehicle classes

TheGermanStandardisationRoadmapforElectromobilitycoversthevehiclecatego-

riesM,Nandlaswellaselectricbicycles,i.e.allclassesoftwo-tofour-wheelvehicles,

includingcommercialandutilityvehiclesandbusesinaccordancewiththeEuropean

Directive2007/46/EGaswellastheregulationcriteria(EU)No.168/2913).

2.3 Structure of the standardisation landscape

Standardsandspecificationsaredevelopedatvariouslevels(national,European,inter-

national)inanumberoforganisations.Toprovideabetterunderstanding,anoverview

ofthevariousstandardsorganisationsandtheirinterrelationsisgivenbelow.ISOand

IEC,whichconstitutethemainstandardisationlandscapeforthisGermanStandardisa-

tionRoadmapforElectromobility,andtheircounterpartsataEuropeanandnational

level,aredescribedinmoredetail.Figure2showstherelationshipbetweenthevarious

standardsorganisations,togetherwiththeirregulatorybodies.

National  
standardisation  
(Germany) National

legislation

European  
standardisation

International  
standardisation

General
Electro- 

technology
Tele- 

communications

Standardisation

Regulation

Figure 2: Main elements of the standardisation landscape and relationships with their  
regulatory bodies 



Intermsoffullconsensus-basedstandardisation,ISO,IECandITU-Taretheauthorita-

tivestandardsorganisations.ThecorrespondingstandardsorganisationsataEuropean

andnationallevelareCENandDIN(includingNAAutomobil,theRoadVehicleEngineer-

ingStandardsCommittee),andCENElEC,ETSIandtheDKE.Therespectivenational

standardsorganisationsaremembersofISO,IEC,CENandCENElEC.
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

SAEandANSI(AmericanNationalStandardsInstitute)areexamplesofotherorganisa-

tionsoutsideoftheofficialstructuresofISOandIEC.SEAisanorganisationthatis

representedmainlyontheNorthAmericancontinent.Theirstandardsaredeemedas

beingnotfullyconsensus-basedinthesenseofISO/IECstandardsandaretherefore

considered“specifications”.Theymayhaveanessentiallyinternationalorientation,but

areneverthelessmainlyofimportanceforNorthAmerica.Germanautomobilemanu-

facturersandtheirsuppliersmustsometimescomplywithSAEspecificationsinorderto

gainaccesstotheNorthAmericanmarket.

ANSIistheAmericanmemberininternationalorganisationssuchasISOandIEC.How-

ever,ANSIdoesnotdevelopstandardsitself.Itreliesonorganisationsaccreditedby

ANSIsuchase.g.Ul.

Ulisanindependentorganisationforproducttestingandcertificationthatdevelops

specificationswithafocusonsafety.UlisaccreditedbyANSItodevelopnational,full

consensus-basedUSstandards.

InadditiontotheorganisationsshowninFigure2,thereareanumberofotherorgan-

isations,manyofwhichoperateatanationalorregionallevelonly(e.g.theCAR2CAR

CommunicationConsortium)andwhichshouldinteractinnetworksforelectromobility

technology.

TheinternalstructuresofIECandISOandtherespectiveEuropeanandnationalorgan-

isationsaswellastheprincipleofnationalreflectionareshowninFigure3.Thefollow-

ingjointbodiesweresetuptocoordinatetheactivitiesoftheelectricalengineering

andautomotiveindustries:

• Internationallevel:variousJointWorkingGroups(JWG)andJointTechnicalCommit-

tees(JTC)

• Europeanlevel:thejointCEN/CENElECFocusGrouponEuropeanElectromobility

(FG-EV),anadvisorybody

• Nationallevel:thesteeringgrouponEMOBIlITY(jointbodyoftheDKEandNAAuto-

mobil)anditssubordinatebodies(GK,GAK).
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

Figure 3: Internal structure of IEC/CENELEC/DKE and ISO/CEN/DIN, and the principle of national 
reflection

Structure of selected standardisation organisations and  
principle of national reflection
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2InitialSituationfortheGermanStandardisationRoadmapforElectromobility

2.4 DIN, CEN and ISO

DIN,theGermanInstituteforStandardisation,offersstakeholdersaplatformforthe

developmentofstandardsandspecificationsasaservicetoindustry,thestateand

society.DINisaprivateorganisationwhichisregisteredasanon-profitassociation.Its

membersincludebusinesses,associations,governmentbodies,andotherinstitutions

fromindustry,commerce,tradeandscience.

DIN’sprimarytaskistocooperatewithstakeholders’representativestodevelopcon-

sensus-basedstandardsthatmeetmarketrequirements.ByagreementwiththeGerman

FederalGovernment,DINistheacknowledgednationalstandardsbodythatrepresents

GermaninterestsinEuropeanandinternationalstandardsorganisations.

Currently,almost90%ofthestandardsworkcarriedoutbyDINareEuropeanand/or

internationalinnaturewhiletheDINstaffmemberscoordinatetheentirenon-electro-

technicalstandardisationprocessatanationallevelandensuretheparticipationofthe

relevantnationalbodiesataEuropeanandinternationallevel.DINrepresentsGerma-

ny’sstandardisationinterestsasamemberoftheEuropeanCommitteeforStandardi-

sation(CEN)andtheInternationalOrganisationforStandardisation(ISO).TheDKEisa

jointorganofDINandVDEandrepresentsGermany’sinterestsinthefieldofelectrical

engineeringasamemberoftheEuropeanCommitteeforElectrotechnicalStandardisa-

tion(CENElEC)andtheInternationalElectrotechnicalCommission(IEC).

TheRoadVehicleEngineeringStandardsCommitteeofDIN(NAAutomobil)issupported

bytheGermanAssociationoftheAutomotiveIndustry(VDA)andisresponsibleforstan-

dardisationinallmattersconcerningautomobiles,includingaccessories,partsfrom

suppliersandsystems.NAAutomobilmirrorsinternationalandregionalstandardswork

concerningautomobileswithinISO/TC22andCEN/TC301,andholdsthesecretariatsof

numerousworkinggroups.

2.5 DKE, CENELEC and IEC

TheDKE,GermanAssociationforElectrical,Electronic&InformationTechnologiesin

DINandVDE,representstheinterestsoftheelectrical/electronicengineeringandIT

sectorsininternationalandregionalelectrotechnicalstandardisation,withVDEbeing

responsiblefortheDKE’sdailyoperations.Itisresponsibleforstandardsworkinthe

respectiveinternationalandregionalorganisations(primarilyIEC,CENElECandETSI).It

representsGermaninterestsinboththeEuropeanCommitteeforElectrotechnicalStan-

dardisation(CENElEC)andtheInternationalElectrotechnicalCommission(IEC).TheDKE

isamodern,non-profitserviceorganisationpromotingthesafeandrationalgenera-

tion,distributionanduseofelectricity,servingtheinterestsofthegeneralpublic.

TheDKE’staskistodevelopandpublishstandardsinthefieldsofelectricalengineer-

ing,electronicsandinformationtechnology.TheresultsofDKEworkarepublished

asDINstandards,whichareincludedintheGermanstandardscollection.Wherethey

containsafety-relatedprovisions,theyarealsopublishedasVDEspecificationsandare

includedintheVDESpecificationsCodeofSafetyStandards.
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DKEworkingbodiesareGerman“mirrorcommittees”andareattachedtotherelevant

IEC(orCENElEC)technicalcommittees,insuchawaythatonlyoneGermanbodyis

responsibleforallnational,Europeanandinternationalworkand/orcooperationin

eachspecialistarea.

AtameetingoftheIECStandardisationManagementBoard(SMB)heldin2011,adeci-

sionwasmadetosetuptheIECStrategicGroup6:“ElectrotechnologyforMobility”.

TheaimofthisgroupistosupporttheIECSMBinstrategicissuesconcerningelectro-

mobilityandindoingsotoespeciallyimprovetheinteractionbetweenelectricvehicles

andthepowergridinfrastructure.ThefinalreportofthegroupSG6waspresentedto

theIECSMBfordecision.

2.6 Regulation in the fields of automotive engineering and 
dangerous goods transport 

Safetyandenvironmentalprotectionmattersconcerningautomotivevehiclesandroad

transportationofdangerousgoodsaregovernedmainlybyregulationsdevelopedata

Europeanorinternationallevel.Standardsplayalessimportantrolehereoronlyserve

tosupplementregulationsanddirectives.

InorderforautomotivevehiclestobelicensedandapprovedinGermany,theyhave

tocomplywithEuropeandirectivesandregulations.Infuture,thesedirectivesand

regulationswillincreasinglyrefertoUNregulationsortheGlobalTechnicalRegulations

developedataninternationallevelbythe“WorldForumforHarmonisationofVehicle

Regulations(WP.29)”oftheUnitedNationsEconomicCommissionforEurope(UN/ECE).

Thosevehiclecategorieswhicharenotsubjecttolicensingandapprovalinlinewith

theEuropeandirectivesandregulationshavetocomplywiththeMachineryDirective

(Directive2006/42/EC).

Forsafetyreasonsandtoavoidtheriskoffireandexplosions,thetransportationof

lithiumandlithium-ionbatteriesissubjecttotherequirementsandregulationsof

internationalandEuropeanagreementsandconventionsonthetransportofdangerous

materials,suchconventionsbeingbindingunderinternationallaw.

Furtherdetailsontheseandotherregulationsanddirectivesaredescribedina

separatereportofthe“Vorschriftenentwicklung”(regulatorydevelopments)teamin

NPEAG4[9].

2.7 Regulation in the energy industry and calibration regulations

TheprovisionsoftheGermanEnergyIndustryAct(EnWG)andlawsonweightsand

measureshavetobeobservedwhenelectricenergyissoldatany(AC,DCorinductive)

chargingstation.(Theterms“chargingstation”and“chargingcolumn”usedinthis

documentdonotrepresentconstructivesuggestionsandareusedasestablishedterms

inthefieldofcharginginfrastructure.)Ifthechargingstationisconnecteddirectly
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tothepowergrid,compliancewiththerelevanttechnicalconnectionconditions(the

“TechnischenAnschlussbedingungen(TAB)”)isrequired.Thecorrectmeasurement

ofelectricalenergyisregulatedatanationallevelbytheEnergyIndustryActandby

theWeightsandMeasuresAct(Eichgesetz).Inthiscontext,standardscancontribute

towardscommonsolutionsforimplementingthestatutoryframework.

§§21bto21i,40oftheEnergyIndustryActandafurtherstatutoryinstrumentthatstill

hastobepassedinaccordancewith§21ioftheEnergyIndustryActlaydownminimum

requirementsondatasecurityanddataprivacyaswellasonthetransparencyand

comprehensibilityofthepayment/billingsysteminconnectionwiththesaleofelectric-

ityforelectromobility.Theseprovisionstakeconcreteforminaprotectionprofileas

wellastechnicalregulationsintheGermanFederalOfficeofInformationSecurity’s(BSI)

CommonCriteriaProtectionProfileandTechnicalGuidelinesdefiningrequirements

forthesafetyandinteroperabilityofacommunicationsystemformeteringsystemsin

accordancewiththeEnergyIndustryAct.AccordingtothecurrentdraftoftheMeter-

ingSystemRegulation,thecharginginfrastructureforelectromobilityisexpectedto

beexcludeduntil2020,sincetherequirementsmayconstrictthearchitectureofan

efficientandeconomicalcharginginfrastructure.Intermsofelectromobility,thisregu-

latoryframeworkmustbeseenasanessentialelementinensuringthesafetyofsmart

gridsandasameansoftransposingtheregulationssetdownintheEU’sthirdinternal

marketpackageonenergyintonationallaw.

TheGermanWeightsandMeasuresActstipulatestherequirementsforthemetrologi-

callycorrectmeasurementofelectricitybeingsoldforelectromobilitypurposes.Issues

regardingthesecurityandprivacyofthemeasureddataareaddressedbytheregula-

toryframeworksetdowninthenewEnergyIndustryAct.Regardlessofthis,electric-

itymetersthatdonotcomplywiththeWeightsandMeasuresActmaynotbeusedto

measuretheelectricityenergythathasbeensold.
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3 National Approach 
to Standardisation of 
Electromobility

Themarketintroductionofelectromobilityisaparticularchallengeand

opportunityforGermany.Thesectorsofautomobiletechnology,informa-

tionandcommunicationtechnology(ICT)aswellaselectricalengineering/

electricaltechnologywereestablishedatahighlevelofquality,safetyand

availabilityandwillpartlymergeinfuture.Theremainderofthissection

willdescribethemotivationforthepreparationoftheGermanStandardisa-

tionRoadmapforElectromobility,thebenefitsforindividualgroupsinter-

estedinelectromobilityandthenationalandinternationalcoordinationof

electromobility.

ThepresentGermanStandardisationRoadmapforElectromobilityfre-

quentlyusestermswithspecialmeaningforthisfield.Termsandabbrevia-

tionsarelistedinAnnexBinordertocreateacommonfoundationforthe

discussionofelectromobilitystandardisation.
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3.1 Reasons and conditions behind the development of the 
German Standardisation Roadmap for Electromobility

Standardisationisacentralfactorfordisseminatingelectromobility,inadditiontoroad

vehicleengineering,energysupply,andtheassociatedinformationandcommunication

technologies.

Theautomotiveengineering,electricalengineering/energytechnologyandinformation

andcommunicationtechnology(ICT)domains,whichuptonowhavelargelybeencon-

sideredseparately,needtoconvergeifelectromobilityistobeasuccess.Along-term

strategyhastobedevelopedforthispurposethattakesnationalinterestsintoconsid-

erationwhileatthesametimegivingGermanindustryaccesstotheexpandinginter-

nationalmarket.Inthiscontext,theGermanFederalGovernmentfoundedtheNational

PlatformforElectromobility(NPE)inMay2010,whichactsasaconsultinggroup.The

workinggroup4“Standardisation,specificationandcertification”(AG4)oftheNPEis

responsibleforthestandardisationstrategydevelopedbytheDKE/EMOBIlITY.30group

intheformoftheGermanStandardisationRoadmapforElectromobility.TheGerman

StandardisationRoadmapforElectromobilityembracesimmediatestandardisation

needsatoneendofthescaleandlong-termstandardisationactivitiesattheother,as

wellastheneedforresearch.

Alargernumberofnecessarystandardsalreadyexistsintheestablishedsectorsof

automobiletechnologyandelectrotechnology.Theymustbeutilisedandpublicised

accordingly.Informationaboutthesestandardisationworksandtheirstatusarepartof

theGermanStandardisationRoadmapforElectrotechnology.Furthermore,thefocusof

therequiredworkislessontheinitiationofnewstandardsprojectsbutratheronthe

expansionoradaptationofexistingstandardstotherequirementsofelectromobility.

Aninterdisciplinarycollaborationataninternationallevelisespeciallyimportantfor

interdisciplinarytopics.

Systemcomponents,domainsandsubsectorsrelatingtoelectromobilitystandardisa-

tionareshowninFigure4.Becauseofitsgreatsignificance,batterytechnologyisdealt

withinaseparatechapteroftheGermanStandardisationRoadmapforElectromobility.

Productsafetyandcommunicationarecross-cuttingtopicswhichaffectallsystemcom-

ponents.Standardisationrequirementscanbedividedintothesemainareas.

Alargernumberofnecessarystandardsalreadyexistsintheestablishedsectorsof

automobiletechnologyandelectrotechnology.Theymustbeutilisedandpublicised

accordingly.Informationaboutthesestandardisationworksandtheirstatusarepartof

theGermanStandardisationRoadmapforElectrotechnology.Furthermore,thefocusof

therequiredworkislessontheinitiationofnewstandardsprojectsbutratheronthe

expansionoradaptationofexistingstandardstotherequirementsofelectromobility.

Aninterdisciplinarycollaborationataninternationallevelisespeciallyimportantfor

interdisciplinarytopics.
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Communications and energy flow

Interfaces

Protocols

Informationsafetyanddatasecurity

Automobile engineering Charging infrastructure

Powerelectronics Energy storage or sources Connectortechnology

Auxiliarycomponents li+batteries Powerelectronics

On-boardwiring Fuelcells Communicationandcontroltechnology

Drive Capacitators

Product and operating safety

Functionalsafety

Electricalsafety

Figure 4: System components and domains relevant for standardisation

Alookatthestakeholdersinvolvedshowsthattheconvergenceofautomotivetech-

nologyandelectricalengineering/energytechnologyhastoppriorityforthemarket

introductionofelectromobility.Therefore,thevariousstakeholderscanbegenerally

assignedeithertothe“vehicle”orthe“charginginfrastructure”domain,asshownin

Figure5.Inthisfigurethebatteryisdepictedasaseparatecomponent,sinceitcanbe

assumedthatthisbranchofindustrywillplayaparticularlysignificantrole,andser-

vicesdealingspecificallywithbatterieswillemerge.

Federal, state, district level / society / citizens

Research / commerce and services / industry and trades

Charging  
infrastructure
Energysupplier
Gridoperators

Chargingstationmanu-
facturers
Suppliers

Vehicles
Vehiclemanufacturers

Suppliers

Battery  
manufacturers

User / customer

Figure 5: Electromobility stakeholders
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Intheservicessector,establishedfieldsofactivitywillremainandnewoneswill

emerge.Thissectoriscloselylinkedwiththedevelopmentofnewbusinessmodels

whicharenot,however,themainfocusofphase1ofelectromobilitystandardisation.

Someexamplesofexistingserviceprovidersandnewoneswhichmayemergearelisted

below:

• vehiclesales

• vehicleandbatteryfinancing(rental,leasing)

• inspection,certification

• communicationservices(Internet,mobiletelephony,etc.)

• electricitytraders

• chargingstationoperators

• parkingspacemanagement(parkingandbattery-charging)

• billing/paymentandarbitrationservices(clearing,roaming)

• meterserviceprovidersandmeteroperators.

ThebenefitsoftheGermanStandardisationRoadmapforElectromobilityandthe

reasonsforitsdevelopmentareexplainedinthefollowingchapter.Varioussystem

approachesandthebackgroundforcreatingthisdocumentareexplainedinmore

detailinchapter4.ThegeneralneedforstandardisationfromthepointofviewofGer-

manindustryissetoutintheGermanStandardisationStrategy[2][3].

3.2 Benefits of electromobility and its standardisation 

Electromobilitywillbeamajorfieldofinnovationthroughoutthecomingdecades.

Ensuringsustainablemobilityisoneoftheprerequisitesforeconomicgrowth,and

thetransportandautomobileindustriesarestillmajorindustrialsectorsofenormous

relevancetoemploymentinGermany.Wecanexpecttoseetheemergenceofnew

businessrelationshipsandaddedvalueareasaselectromobilityspreads.Variousstake-

holdersstandtobenefitfromelectromobilityanditsstandardisationindifferentways

andtovaryingextents.Thischapterdescribestheoveralladvantagesofstandardisation

forthemarketintroductionofelectromobility.Thebenefitsofelectromobilityandits

standardisationforvariousstakeholdersaredescribedinmoredetailinAnnexC.

Standards and specifications prepare markets 

Toensureabroaddisseminationofelectromobility,individualmobilitymustremain

atthelevelenjoyedtoday.Thismeanspeopleshouldbeabletousetheirownvehicles

throughoutEurope,atleast,andmustbeabletopurchaseandoperatevehiclesat

acceptableprices.Furthermore,newelectricvehiclesmustofferthesamelevelof

safetyandreliabilityascomparableconventionalvehicles.
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Standardisationhasapioneeringeffect,particularlywherethefollowingaspectsare

involved:

• Chargingthevehiclerequiressuitableinfrastructure.

• TofacilitateunrestrictedmobilityinEurope,thegoalshouldbetoensurethatthe

charginginfrastructure(includingpayment/billingsystems)anddifferentmakesof

vehiclesarecompatible.

• Thecostofsystemcomponents(vehiclesandcharginginfrastructure)isadecisive

factorforacceptancebyvehiclemanufacturersandconsumers,andthereforefor

marketability.

• Thesecostscanbereducednotonlythroughinnovation,butalsotoalargeextentby

greaterproductionquantities.Thedivisionoflabouramongcomponentmanufactur-

ersassociatedwiththiswillonlybepossibleifinterfacestoindividualcomponents

aredefinedandstandardised.

• Safetyforusers,operatorsandtheinfrastructuremustbeensuredbymeansofgener-

allyacceptedrulesandtestmethods,anditmustbepossibletoproveconformityby

objectivemeans.

Standards and specifi cations support innovation 

Thedevelopmentandimplementationofelectromobilityisacontinental-scaleproject

requiringlargeinvestments.Theframeworkconditionsmustbesetdowninstandards

andspecificationstoprovideanacceptablelevelofinvestmentsecurity.

Thedegreeofdetailneedstobedeterminedindividuallyforeachstandardorspecifica-

tion.Theaimistofindanoptimalsolutionsomewherebetweengeneralguidelinesand

specificrequirements.

Inordertopromoteinnovation,standardisationmustrelatetofunctionalityandprovi-

sionsregardingtechnicalsolutionsmustbeavoided(“performance-basedratherthan

descriptive”).Everystandard/specificationshouldbeas“open”aspossible,provid-

ingenoughroomtodescribethegeneralpurpose,whileleavingenoughfreedomfor

innovativesolutionsthatenabledifferentiatedcompetition.Theaimistostriveforthe

greatestpossiblesecurityforthefuture,becausespecificationsthataretoodetailed

makefutureimprovementsdifficultorevenimpossible.However,technicalsolutions

mustbespecifiedforinterfacestandards(e.g.betweenthevehicleandpowergrid)if

reasonableandrequiredtoensureinteroperability.

Totakethisaspectintoaccount,thereareanumberofdifferenttypesofstandards

whichcanprovidethedesiredframework.Theseinclude:

• operatingperformancestandards,

• teststandards,

• interfacestandards/compatibilitystandards,

• terminologystandards,and

• productstandards.

Inordertopromoteinnovation,standardisationmustrelatetofunctionalityandprovi-

sionsregardingtechnicalsolutionsmustbeavoided(“performance-basedratherthan

descriptive”).Everystandard/specificationshouldbeas“open”aspossible,provid-

ingenoughroomtodescribethegeneralpurpose,whileleavingenoughfreedomfor

innovativesolutionsthatenabledifferentiatedcompetition.Theaimistostriveforthe

greatestpossiblesecurityforthefuture,becausespecificationsthataretoodetailed

makefutureimprovementsdifficultorevenimpossible.However,technicalsolutions

mustbespecifiedforinterfacestandards(e.g.betweenthevehicleandpowergrid)if

reasonableandrequiredtoensureinteroperability.
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Standardisation accelerates development 

Inviewoftheconsiderableeffortstillneeded,ageneralframeworkneedstobedefined

asquicklyaspossible.Standardsandspecificationshavingan“enabler”functionmust

bedevelopedrapidly.ThisrequiresstandardisationattheR&Dphase.Specifications

functioningasforerunnerstostandardscanbedrawnupwithinashortamountof

time.Also,the“normativepowerofestablishedfacts”isanotherfactorthathelpsaccel-

erateprocedures.Technicalsolutionswhichassertthemselvesonthemarketsustain-

ablyshouldbedescribedinspecificationsandstandardswithoutdelay.Individualpat-

entrightsshouldbeavoidedinstandardsoratleastbemadeavailableunderFRAND

(“fair,reasonableandnon-discriminatory”)terms.

Reorganisingtheenergysystemtoaccommodateagreateruseofrenewableenergy

sources,whosegenerationcanfluctuatestrongly,requiresintelligentgeneration

systems,gridsandloads,theso-called“smartgrid”,andrequiressufficientcapacities

fortheintermediatestorageofenergygeneratedfromrenewablesources.Thisalso

includesthechargingprocessforelectricvehicles,whichprovidesthetechnicalpoten-

tialforsupportingtheintegrationofrenewableenergysources(whenchargingand,

inthefuture,forV2Gfeedbackintothegrid).Thisrequirestechnicalsolutionsextend-

ingbeyondsimpleconnectionandcharging.Inthesesmall,distributedsystems,itis

difficulttofindasustainabletechnicalandcommercialsolutionwithoutappropriate

standardisation.

3.3 National agreement on electromobility 

Aclosecoordinationofresearch&development,regulationandstatutoryframework

conditionswithstandardisationisnecessaryforthenationalagreementonelectromo-

bility.Nationalstandardisationandregulationinindividualcountriesmustnotprevent

internationalharmonisation.Increasedcollaborationatanationalandinternational

levelisrequiredtoactivelyinfluenceandimplementthegoalsofelectromobility.There-

fore,GermancompaniesandR&Dinstitutions(includinguniversities)mustgetmore

involvedinGerman,Europeanandinternationalstandardisationwork.Thelattermust

beregardedasanintegralpartofR&Dprojectsandarethereforeeligibleforfunding.

3.3.1 Joint activities by the DKE, DIN and NAAutomobil 

Electromobilityisshapedbymanyactorsandspecialistareas.Therefore,collaboration

acrossgroupsandcoordinationatanationalleveltosteerstandardisationactivities

andtoavoidduplicateworkinthefieldofelectromobility(cf.Figure6).TheEMOBIlITY

steeringgroup(jointbodyoftheDKEandDINNAAutomobil)wassetuptocoordinate

activitiesintheelectricalandautomotiveindustries.Theworkofthisgroupissup-

portedbytheDINElectromobilityOffice.

TheaimoftheEMOBIlITYsteeringgroupistocoordinatevariousstandardisationand

specificationprojectsandtoensureacontinualflowofinformation–todothis,the

steeringgroupneedstohavesufficientpowersofauthority.Otherfocaltasksofthe

steeringgrouparetheinternationalisationofstandardisationinthisareaandtheavoid-

anceofisolatednationalsolutionswhichwouldimpedetheinternationaland,above

Aclosecoordinationofresearch&development,regulationandstatutoryframework

conditionswithstandardisationisnecessaryforthenationalagreementonelectromo-

bility.Nationalstandardisationandregulationinindividualcountriesmustnotprevent

internationalharmonisation.Increasedcollaborationatanationalandinternational

levelisrequiredtoactivelyinfluenceandimplementthegoalsofelectromobility.There-

fore,GermancompaniesandR&Dinstitutions(includinguniversities)mustgetmore

involvedinGerman,Europeanandinternationalstandardisationwork.Thelattermust

beregardedasanintegralpartofR&Dprojectsandarethereforeeligibleforfunding.
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all,cost-efficientintroductionofelectromobilityandleadtonewtradebarriers.Issues

concerningautomobilesaredealtwithbyDIN/NAAutomobil,whileinfrastructureissues

aredealtwithbytheDKE,withtheEMOBIlITYsteeringgroupservingastheinterface

betweenthetwo.Insteadofcreatingnewbodies,theexistingcommitteeswithinDIN

andtheDKEshouldbestrengthened.

TheEMOBIlITYsteeringgroupismadeupofrepresentativesfromcompaniesand

associationsactiveinthefieldsofelectrical/electroniccomponents,powergeneration

andsupply,aswellasautomobilemanufacturersandsuppliers,andtestinginstitutes.

TheelectricaltradeisrepresentedbytheGermanAssociationofElectricalandITTrades

(ZVEH)asafuturepartnerindevelopingtheinfrastructure.

DINhassetupan“ElectromobilityOffice”tosupporttheworkofNAAutomobil,the

DKE,andtheEMOBIlITYsteeringgroup.Thisbodyservesasacentral,neutralcontact

pointnotonlyforestablishedorganisations,butaboveallforthosewhohavenotbeen

muchinvolvedinstandardisationworkuptonow,forinstancethoseinresearchand

development.Anotherimportanttaskisthecontinualanalysisandcoordinationofrel-

evantactivitiesinstandardisationandspecification,andthecontinuousdevelopment

ofnetworksataEuropeanandinternationallevel.TheElectromobilityOfficeprovides

feedbacktotheDKE,NAAutomobilandthesteeringgrouponrelevanttopics,takingall

approachesanddevelopmentsintoconsiderationasmuchaspossible.

Fornationalstandardisationwork,NAAutomobilandtheDKEhaveestablishedjoint

bodiestodealwithtopicsrelatingtothevehicle-infrastructureinterface(cf.Figure6).

all,cost-efficientintroductionofelectromobilityandleadtonewtradebarriers.Issues

concerningautomobilesaredealtwithbyDIN/NAAutomobil,whileinfrastructureissues

aredealtwithbytheDKE,withtheEMOBIlITYsteeringgroupservingastheinterface

betweenthetwo.Insteadofcreatingnewbodies,theexistingcommitteeswithinDIN

andtheDKEshouldbestrengthened.
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Operative 
standardisation work 

Strategic-political standardisation work

Standards Committee for 
Automobile Technology

German Commission for 
Electrical, Electronic and 
Information Technology

DKE/GAK 353.0.1
Inductivechargingof

electricvehicles

DKE/GAK 353.0.2
DCchargingofelectricvehicles

DKE/GAK 353.0.4
ACchargingofelectricvehicles

DKE/GAK 353.0.9
Energysupplyfor

lightelectricvehicles

DKE/GAK 541.3.6
Protectivedevicesfor

electromobility

DKE/GAK 542.4.1
Connectorsystemsfor

conductiveconnectionof
vehiclestothegrid

DKE/GAK 542.4.3
DC-Connectorsystemsfor
conductiveconnectionof

vehiclestothegrid

DKE/GAK 767.13.18
EMCforelectromobility
(NA052-01-03-03GAK)

DKE/GAK 767.14
Radiointerferencesuppressionof
vehicles,vehicleequipmentand

internalcombustionengines

Steering group 
EMOBILITY

(DKE/NAAutomobil)

EMOBILITY.30
StandardisationRoadmap

forElectromobility

EMOBILITY.40
Mirrorcommittteeof
theGerman-Chinese

sub-workinggroupon
electromobility

EMOBILITY.50
Focusgrouponbatteries

NA 052-01-03-17 GAK
Vehicle-to-gridcommunication

interface(V2GCI)

NA 052-01-21-01 GAK
Electricalsafetyandgridinterface

NA 052-01-21-03 GAK
Energystorage

AG 4 Standardisation, specification and certification of NPE

DIN Electromobility Office

Figure 6: National coordination of electromobility standardisation and the joint DKE/DIN  
bodies involved (overview) 

broschuere_acatech_eng_rz.indd   27 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

28
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

3NationalApproachtoStandardisationofElectromobility

3.3.2 Activities at the DKE 
InadditiontotheaforementionedEMOBIlITYsteeringgroup,whosepurposeisthe

coordinationofactivitiesbetweenVDE/DKEandVDA/NAAutomobil,therearenumer-

ousotherDKEbodieswhichareinvolvedinelectromobilitystandardisation.Figure7

providesadetailedoverviewofthebodiesactiveineacharea.

DKE/STD1911.5dealswiththestandardisationofintegrationofelectromobilityintothe

smartgrid.Assuchitistheorganisationalinterfacebetweenelectromobilitystandardi-

sationandsmartgridstandardisation.

AcomprehensiveoverviewoftherelevantcommitteesisgiveninAnnexD.2.

CC
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M

B Battery / fuel cell
Co Communication (PWM; V2G)
CC Charger cable

 Component
 Electrical connection

CCC Charger current converter / power electronics
Mo Motor
RCD Residual current protective device (ground leakage breaker)
M Meter

 Explanation
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IEC/SC 17D

AK 411.2.8
IEC/TC 20

GAK 542.4.1
GAK 542.4.3
IEC/SC 23H

GAK 535.0.2
GAK 535.0.4

IEC/SC 69

K 221
IEC/TC 64

AK 542.1.2
IEC/SC 23B

K 371
IEC/TC 21

K 331
IEC/TC 22

K 311
IEC/TC 2

AK 221.1.11
IEC/TC 64

K 461
IEC/TC 13

K 764
IEC/TC 106

RCD

AK 541.3.6
IEC/SC 23E

K 767
IEC/TC 77
IEC/CISPR

GAK 353.0.1
IEC/TC 69

K 353
IEC/TC 69

Figure 7: Overview of relevant bodies active in the fi eld of electromobility

3.3.3 Activities of NAAutomobil
NumerousbodiesofNAAutomobildealwiththestandardisationofelectricalandelec-

troniccomponentsandsystems,andwiththespecificationofissuesapplicabletoelec-

tricvehicles.Figure8showsanoverviewofthesebodies.Acomprehensiveoverviewis

giveninAnnexD.2.
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AA-03  
“Electrical equipment”

Data communication
NA052-01-03-01AK

EMC
NA052-01-03-03GAK

Cables for electric vehicles
NA052-01-03-04AK

Fuses
NA052-01-03-05AK

Plug connectors
NA052-01-03-06AK

Environmental conditions
NA052-01-03-13AK

Vehicle-to-grid  
communication

NA052-01-03-17AK

AA-26  
“Functional safety”

General requirements  
for road vehicles

NA052-01-26-01AK

AA-21  
“Electric road vehicles”

Electrical safety and  
grid interface

NA052-01-21-01GAK

Power and consumption 
measurement

NA052-01-21-02AK

Energy storage
NA052-01-21-03GAK

Vehicle systems for  
electric drive

NA052-01-21-04AK

Wireless charging
NA052-01-21-05AK

Figure 8: Overview of relevant bodies of NAAutomobil dealing with electromobility

3.3.4 Standardisation activities on data security and data privacy
DKE/AK952.0.15,whichisresponsibleforITsecurityissues,worksinclosecooperation

withDKE/UK931.1,thebodyresponsibleforITsecurityinprocessautomation,aswell

aswithVDEETG/ITGAGITsecurityandtheresponsibleworkinggroupintheForumNet-

workTechnology/NetworkOperationinVDE(FNN).Itmirrorstheworkcarriedouton

theIEC62351seriesofstandardsbyIEC/TC57/WG15,andhasinitiatedworkonPart8

ofthisseriesdealingwithrole-basedaccesscontrol.Thisbodyalsosupportsallactivi-

tiesaimingtobringITsecuritystandardisationinDKEDivision9undertheauspicesof

onebodyasfaraspossible.DKE/AK952.0.15hassupportedworkwithintheGerman

FederalOfficeofInformationSecurity(BSI)onaCommonCriteriaProtectionProfilefor

smartmetersandthecorrespondinggateways.

Thecross-sectionalgroupDKE/STD1911.11.5wasfoundedin2014.Itdealswithinfor-

mationsecurityanddataprivacyinthesmartgrid,incooperationwiththeappropri-

atebodiesonsmartmeters,withexpertsinITsecurityinnetworkcontroltechnology

withinDINNIA27.

3.3.5 Standardisation activities carried out within funded projects 
TherearecurrentlyanumberofpilotandmodelprojectsbeingcarriedoutinGermany.

Themainobjectiveoftheseactivitiesistogatherexperienceandgainnewinsightsin

thepracticalimplementationofelectromobility.Anothermajortopicbeingdealtwith
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intheseprojectsandinexchangesofexperienceistheextenttowhichexistingstan-

dards/specificationsaretobetakenintoconsiderationand/orrevisedandwherenew

standardsandspecificationsareneeded.Thefindingsneedtobeanalysedandassessed

fortheirrelevancetostandardisationonthebasisofthetimescheduleforeachproject.

ProjectsincludethosefundedbytheGermanFederalGovernment(i.e.bytheministries

BMBF,BMU,BMVBS,BMWi),andthoseinitiatedbytheGermanfederalstates(e.g.Auto-

Cluster.NRW,EcoFleetHamburg,thefourshowcasesofelectromobility).

Severaloftheseprojectshaveaclearrelationshiptostandardisation.Theseare,for

example:

• Theprogramme“InnovationwithStandards”(INS)initiatedbytheFederalMinistryof

EconomicsandTechnology(BMWi),whichsupportsinnovativestandardisationproj-

ectsofGermanbusinessesinordertobetterupholdtheirinterestsatanationaland

internationallevel.Inadditiontoelectromobility,thisprogrammealsocoversother

areasofthehigh-techstrategyoftheGermanGovernmentandespeciallyaddresses

smallandmedium-sizedbusinesses(projectdurationuntil12/2015).

• Theproject“Electromobility–ImplementationoftheStandardisationRoadmap”

fundedbytheBMWi.Itsmainfocusisthetargetedimplementationofindividual

standardisationtopicsidentifiedbasedontheGermanStandardisationRoadmap

forElectromobilityor,forexample,inongoingresearchanddevelopmentprojects.

TheobjectiveofthisprojectistostrengthenGermany’spioneeringroleinsetting

standards,whichistobeimplementedwithtargetedactivitiesandthesupportof

theGermanindustryandresearchinstitutions,especiallywithrespecttoactivitiesat

Europeanandinternationalstandardisationorganisations.Forthispurpose,inter-

estedgroupsfromtheeconomicandresearchfieldareinvolved.Aspecialfocuslies

onsmallandmedium-sizedbusinesses(KMU)(projectdurationuntil09/2015).

• Thetechnologycompetition“ICTforElectromobilityII:SmartCar–SmartGrid–

SmartTraffic”startedbytheBMWiinspring2011.Thefocusof“ICTforElectromo-

bilityII”liesonpromotingresearch,developmentandpilottestsinordertomore

quicklydevelopconceptsbasedoninformationandcommunicationtechnologyand

makethemavailabletothepublic.Currently,18projectswereselectedforfundingas

partofthetechnologycompetition.Theproject“Systematicintegrationofelectro-

mobility–analysesofpracticalapplicationsanduserstories”isfundedinaddition

tothemodelprojects,whereuserstoriesandusecasesspecifictoelectromobility

aredeveloped.Weexpectfromthisusecasemethod,whichisnowwidelyused,to

systematicallyidentifygapsanddemandsforfurtherdevelopmentandtothenwork

onthem.Thus,innovationbarrierswillbeidentifiedandovercome,andsystematic

approachesandcollaborationispromotedacrossprojects(projectdurationuntil

10/2015).

TheDKEhasbeenamajorplayerinthedevelopmentintheapplicationofusecasesfor

thetechnology-independentdescriptionofprocessesforstandardisationpurposesas

partofitsworkonsmartgrids(DKE/STD1911.0.2).TheworkgroupDKE.AKSTD1113.0.3

“Use-casesfore-mobility”isresponsibleforusescasesspecifictoelectromobility.
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Ausecasedescribesprocessesintermsofthemarketrolesinvolvedandabstracts

technicaldetails.Definingtheactors,allocatingtherespectiveroles,describingthe

activitiesanddelimitingthesystemaresomeoftheimportanttasksthathaveasignifi-

canteffectonthestructureofausecase.Inthiswaytheusecasesmethodshowshow

aprocessislogicallydividedintoitsindividualsteps.Ausecasediagramdescribesthe

user’sneedsforaclearlydelimitedprocessandhelpsdefineinterfaces.

Theworkofthestandardisationbodiesconsistsofdeterminingthetechnicalrequire-

mentsfortheirownareafromtheappropriateusecasesandtransposingtheseinto

standards.Thus,usecasescanrepresentprocessesatanearlystageanddescribeplans

whichstillhavetobeimplementedsystemically.

3.4 International agreement on electromobility 

Currently,nationalandinternationalstandardisationconceptsareincompetitionwith

eachother.Electromobilitycanonlybesuccessfuliftherearesufficientinternational

standardsandspecificationsonthistopic.Thisappliesinthesamewaytotheinterface

ofvehicleandinfrastructure.AsingleGermanorEuropeanstandardisationforelectro-

mobilityisseenasinsufficient.Toaccelerateinternationalstandardisation,nationally

developedsuggestionsandresultsobtainedinGermanycouldbeusedforimplementa-

tion.Internationallyharmonisedstandardsensuresuccessandprovideindustrywith

thesameconditionsforallmarkets.

InternationalelectrotechnicalstandardisationiscarriedoutatIEC,whiletheseactivities

intheautomotivesectorarecarriedoutatISO.Beforeelectromobilitycanbeintro-

duced,workwithinthesetwoorganisationsneedstobeharmonised.Thecoordination

ofISOandIECactivitiesisessentialinordertoavoidduplicationofworkandtoensure

theparticipationofallexpertsfromtheeconomicsectorsinvolvedinelectromobil-

ity,forexampleinthedevelopmentofstandardsandspecificationsforvehicle-to-grid

interfaces.InMarch2011,ISOandIECsignedaMemorandumofUnderstanding(MoU)

whichprimarilycoverstheestablishmentofjointworkinggroups(JWGs)undermode5

todealwithallaspectsofthevehicle-to-gridinterface.

TheadoptedMoUneedstobecontinuouslyimplemented.Thesecretariatsandchair-

personsoftherespectivebodiesmustcontinuetoensuretheimplementationinon-

goingreciprocalconsultations,especiallyfornewprojects.

Consortia,especiallySAE,mustberequestedtogetinvolvedinstandardisationwork

atISOandIECinsteadofdevelopingtheirownadditionalspecifications.Itcanbe

assumedthattheSEAstandardsareabindingregulationformanystatesoftheUSA.

IncludingcontentsofSAEstandardsininternational,consensus-basedstandards(ISO,

IEC)isdifficultduetocopyrightissues(e.g.SAEJ2929).However,theobjectivemust

betoharmonisecontentsofSAEstandardswithcontentsofISOandEICstandards.This

istheonlypossibilitytoreducelicensingworkfortheautomobileindustryintheUSA.

Inthemeantime,werecommendthatrepresentativesoftheEuropeanindustrybe

Currently,nationalandinternationalstandardisationconceptsareincompetitionwith

eachother.Electromobilitycanonlybesuccessfuliftherearesufficientinternational

standardsandspecificationsonthistopic.Thisappliesinthesamewaytotheinterface

ofvehicleandinfrastructure.AsingleGermanorEuropeanstandardisationforelectro-

mobilityisseenasinsufficient.Toaccelerateinternationalstandardisation,nationally

developedsuggestionsandresultsobtainedinGermanycouldbeusedforimplementa-

tion.Internationallyharmonisedstandardsensuresuccessandprovideindustrywith

thesameconditionsforallmarkets.

General 

suggestion
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goingreciprocalconsultations,especiallyfornewprojects.

Consortia,especiallySAE,mustberequestedtogetinvolvedinstandardisationwork

atISOandIECinsteadofdevelopingtheirownadditionalspecifications.Itcanbe

assumedthattheSEAstandardsareabindingregulationformanystatesoftheUSA.

IncludingcontentsofSAEstandardsininternational,consensus-basedstandards(ISO,

IEC)isdifficultduetocopyrightissues(e.g.SAEJ2929).However,theobjectivemust

betoharmonisecontentsofSAEstandardswithcontentsofISOandEICstandards.This
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Inthemeantime,werecommendthatrepresentativesoftheEuropeanindustrybe
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involvedintheworkofSAEbodiesinordertoavoiddeviatingregulationsandthatpos-

sibilitiesofabilateralcollaborationforthedevelopmentofcommonspecificationsare

usedbeforeISO/IECstandardisation.

Furthermore,itcannotbeexpectedcurrentlythatnationalChinesestandardsfor

electricvehiclescanbecomeinternationalstandards.However,itislikelythatfulfilling

thesestandardsisaconditionformarketaccessinChina.Translationandinterpretation

ofChinesestandardsisoftenproblematic.Germanystronglypromotedanincreased

involvementofChinaininternationalstandardisationintheGerman-ChineseEconomic

Committeeandwithstandardisation.Futuredevelopmentsonthisissueareawaited.

Moreover,thereareanumberofotherorganisationsthatgenerallyinfluencerequire-

mentsforelectricvehiclesandelectromobilityduetotheiractivities.Thus,theyinflu-

encestandardsdirectlyorindirectly.Itmustbereviewedwhetherandhowcoordina-

tionofactivitiesisnecessary,andespeciallytowhichextentactivitiesofotherorganisa-

tionscanbeincludedinISOandIEC.

TheEMOBIlITYsteeringgroupandtheDINelectromobilityofficeshouldcoordinatea

suitableprocedureforliaisingwithotherorganisations.Otherorganisationsmustbe

identifiedearlyandtheestablishingofconflictingrequirementsforelectromobility

mustbeavoidedthroughearlycontactsandinvolvementoftheseorganisations.An

involvementinstandardisationorganisationsotherthanISOandIECmustonlybea

temporaryoption.

3.5 CEN/CENELEC eMobility Coordination Group (eM-CG),  
EU mandate M/468 

TheEuropeanCommissionhasrecognisedthesignificanceofelectromobilityinachiev-

ingclimateprotectiontargetsandasaneconomicfactorforEurope,emphasisingthis

byissuingstandardisationmandateM/468.Itaimsatensuringuniformchargingmeth-

odsforelectricvehiclesthroughouttheEuropeanUnionandavoidingisolatedsolutions

byindividualEuropeanmemberstates.Themandatefocusesontheurgenttopicof

creatingstandardsandspecificationsforuniformcharginginterfacesbetweenthe

vehicleandthepowersupplygrid.Thecontroversialdebatescurrentlytakingplaceata

Europeanlevel,particularlywithreferencetothedesignofthevehicle-to-gridinterface,

clearlyshowsthatagreementisimperative.Themandatenotonlycoverspassenger

cars,butalsoothervehiclecategories,e.g.scooters.

ThestandardisationmandatewashandedovertorepresentativesoftheEuropean

standardsorganisationsCEN,CENElECandETSIinJune2010.CENandCENElEChave

adoptedthemandateandhavealreadysetupthejointCEN/CENElECfocusgroupon

Europeanelectromobility.Thisfocusgroupexaminedtherequirementsandprecondi-

tionswithineachEuropeancountryforauniformchargingstructure,aswellasthe

needforthestandardisationofelectromobilityinEurope.InOctober2011,thereport

“Standardisationforroadvehiclesandassociatedinfrastructure”waspublished.The

CEN/CENElECfocusgrouponEuropeanelectromobilityrecommendsfoundingaCEN/

CENElECeMobilityCoordinationGroup(eM-CG)inordertosupportstandardisation

broschuere_acatech_eng_rz.indd   32 26.02.15   15:35



33
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

3NationalApproachtoStandardisationofElectromobility

activitiesduringtheimportantphaseofpreparingneworupdatingexistingstandards.

TheeMCGensuresthattherelevanttechnicalinstitutionsimplementandmaintainthe

standardsrequiredfortheelectromobilitysectoraccordingly.

Duetothepositiontakenbyafewmanufacturersandusersofcertainplugandsocket

configurations,itwasnotpossibletoissueaconsensus-basedrecommendationfora

uniformpan-Europeanplugandsocketsystem,eventhoughalargemajorityofthe

interestgroupssupportedtheGermanplugtype2proposal.InJanuary2013,theEuro-

peanCommissionpresentedasuggestionforaregulationonalternativefuelsandrec-

ommendedtheuseofplugtype2/combo2forEurope.Thissuggestionwasconfirmed

bytheEUParliamentinApril2014.

TheEUCommissionhasadraftforanewstandardisationmandatetoimplementthis

regulation.Inthiscontext,politicalsupportcontinuestobeimperativeinordertopro-

motetheinterestsforGermanindustry.

3.6 Other relevant sources of information 

AnumberofsourceswereconsultedduringthedevelopmentoftheGermanStandardi-

sationRoadmapforElectromobility.Relevantinformationinthesesourceswasanalysed

andintegratedintotheGermanStandardisationRoadmapforElectromobility.Thefol-

lowingstudieswereespeciallyimportant:

•  DIN study “Normungsbedarf für alternative Antriebe & Elektromobilität” (Need 

for the standardisation for alternative drive and electromobility), carried out 

under the leadership of NAAutomobil [4] 

ThisDINstudyidentifiesandprovidesanoverviewoftherelevantstandardsinthe

fieldofelectromobility,includingexistingstandardsandstandardswhichwerestill

underdevelopmentatthetimethestudywasconcluded.Inaddition,thestudy

includesanumberofrecommendationswhichshouldbetakenintoaccountinthe

revisionoftheGermanStandardisationRoadmapforElectromobility.

• VDE study on electric vehicles [5]

ThisVDEstudyillustratesthepotentialforbattery-poweredelectricvehiclesand

evaluatesthetechnicalfeasibilityofindividualcomponentswhiledeterminingthe

needforR&Dactivities.Withregardtotheconnectionofvehiclestothesupplygrid,

scenariosfortheintroductionofonemillionelectricvehiclesormorearedescribed.

Theintroductionofonemillionelectricvehiclesandmoreisdescribedinscenarios

fortheconnectionofvehiclestothesupplygrid.Thestudyalsoevaluatestechnical

aspectsofthemaincomponentsofelectricvehiclesundertechnicalconsiderations.

Inadditiontothekeycomponentsofthedrivetrain,italsoexaminesauxiliarypower

supply,chargers,accessoriesandrangeextenders.

•  VDE study “E-Mobility 2020: Technologien – Infrastruktur – Märkte” (E-mobility 

2020: Technologies – Infrastructure – Markets) [14]

Inthestudy“E-mobility2020:Technologies–Infrastructure–Markets”,member

companiesanduniversitiesassessedGermany’scurrenttechnologicalposition,and

theopportunitiesforandchallengesfacingelectromobilityinGermany.Inaddition,

around1,000consumerswereinterviewed.Theiranswersprovideinformationonthe

generalattitudetowardsandacceptanceofelectromobilityamongthepublic.
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• Livre Vert [12]

TheFrench“livreVertsurlesinfrastructuresderechargeouvertesaupublicpourles

véhicules«décarbonés»”(Greenpaperonpubliccharginginfrastructuresforzero

emissionvehicles)providesaguideforregionalauthoritieswhointendtoimplement

projectsforsettingupapubliccharginginfrastructure.Itwascommissionedbythe

FrenchgovernmentunderthechairmanshipoftheSenatoroftheDépartementAlpes-

Maritimesincooperationwithrepresentativesofpoliticsandtechnologydivisionsin

theregionalauthoritiesof13pilotregions,aswellaswithautomobilemanufacturers,

companiesandassociationsintheenergysupply,transportation,constructionand

infrastructuresectors,alongwithpublicauthorities,institutesandagenciesinvolved

inenergy,industry,environmentandfinance.ThestudywaspublishedinApril2011.

• ANSI EVSP

TheUS-AmericanstandardisationorganisationANSIcoordinatesthedevelopment

oftheStandardisationRoadmapANSIEVSP.Version2oftheANSIStandardisation

RoadmapwaspublishedinMay2013andwasavailableinEnglishinadditiontothe

GermanRoadmap,theCEN/CENElECRoadmapandtheACEArecommendations.

•  ACEA position paper [13]

TheACEA(EuropeanAutomobileManufacturersAssociation)hasagreedontheuseof

uniformstandardsforthechargingofelectricvehicles.From2017onwards,thereis

tobeauniformplug(type2)forallelectricvehicles.JapaneseandSouthKoreanauto-

mobilemanufacturersparticipatedinthediscussions.



Intheautomotivesectortherearenumerousorganisationswhoseactivitiesinfluence

therequirementsonelectricvehiclesandwhothereforehaveadirectorindirectinflu-

enceonstandardsandspecifications.Furthermore,standardisationoftheInternet

needstobetakenintoconsideration,sinceitisexpectedthatweb-basedcommunica-

tionswillplayaroleinelectromobility.Inthiscontext,thefollowingaretobemen-

tioned:

• Euro NCAP, US NCAP

Testprotocolsandproceduresforevaluatingtheactiveandpassivesafetyofvehicles

–particularlycategoryM1passengervehicles–arenotstandardsintherealsense.

Nevertheless,theydefineperformancerequirementswhichhaveagreatinfluenceon

vehicledesign.

• ETSI TC ITS / CAR 2 CAR Communication Consortium

UnderEuropeanstandardisationmandateM/453,ETSIisworkinginclosecoopera-

tionwiththeCAR2CARCommunicationConsortiumonstandardisingashort-range

vehicle-vehicleandvehicle-infrastructurecommunicationbasedontheIEEE802.11p

standards.Inthiscontext,thepossibilityofcommunicationwithelectriccharging

stationsisbeingdiscussed.

• World Wide Web Consortium (W3C)

TheWorldWideWebConsortium(W3C)isthebodyforstandardisingtechnologies

concerningtheWorldWideWeb.W3Cisnotaninternationallyrecognisedorganisa-

tionandisthereforenotentitledtolaydownstandards.Nevertheless,W3Cspecifica-

tions,suchasXMl,formthebasisforseveralISOstandards.Specificationslaiddown

byW3Caffectthecommunicationsanddatasecuritysectors.
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4 Overview of the 
“Electromobility” 
System

Thissectiondescribeselectromobilitysystemapproacheswhich,according

toexpertsfromGermanindustry,researchandpolitics,willmakeamajor

contributiontowardsachievingthegoalsofphase1(onemillionelectric

vehiclesonGermany’sroadsby2020).Thetechnologiesandstakehold-

ersinvolvedwereidentifiedinsection3.1.Thepresentsectionbeginsby

presentingusecasescenariosforelectricvehiclesandthendescribesthe

energyanddataflowsinvolved.Thisisfollowedbyamoredetaileddiscus-

sionofthevehicle,energystorageandcharginginfrastructuredomains.For

eachdomain,therelevantnationalandinternationalstandardsandspeci-

ficationsarenamedwhichhavebeenidentifiedincurrentstudiescarried

outbymanufacturers,usersandresearchersactiveintheelectromobility

sector.
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4.1 Electric vehicles and the smart grid 

Electromobilityofferstheuniqueopportunityofcombiningtheadvantagesofenviron-

mentally-friendlymobilitywithanefficient,optimisedutilisationofelectricitysupply

gridresourcesandsustainablygeneratedelectricalenergy.Thisgivesrisetoanumber

ofspecialrequirements,particularlyonthetechnologyusedandonthestandardisation

oftheinterfacebetweenelectricvehiclesandthegrid.

Thedevelopmentofstandardsisafundamentalprerequisitebecausetherearesomany

differentusecasesforthebatterychargingprocess.Thefollowingusecases,inparticu-

lar,canbeidentified:

• Charging
_ Charginglocations

_ Private(e.g.garage),semi-private(e.g.companyyard),publicorsemi-public

(e.g.supermarketcarpark)chargingstation
_ Incombinationwithparking
_ Outdoors,underarooforinanenclosedspace
_ Atasingle-phasehouseholdmainsoutlet,atafriend‘sorrelative‘shouse
_ Whiletravelling(fastcharging)

_ Chargingfunctions
_ NormalchargingasACorDCchargingwithpowerupto22kW(“normal

charging”:inthefollowing“normalcharging”isusedasopposedtofastcharging)
_ FastchargingasACorDCchargingwithpowerofmorethan22kW
_ cable-boundorinductive
_ Withorwithoutcommunicationspathforindividualbilling
_ Withorwithoutcommunicationspathfornegotiatingelectricityrates
_ Withorwithoutloadmanagement/powergridservices(local,smartgrid)
_ Gridfeedbackoption(phase2)
_ Metering

_ Vehiclefunctionswhileconnectedtothestationarygrid
_ Chargingprocessmonitoring
_ Temperaturecontrolofbatteryand/orthevehicleinteriorwhilevehicleisstationary

• Billing/payment
_ Withoutseparatebilling(billingaspartofthe“normal”electricitybill)
_ Withaseparatecumulativebill(separatemeter)
_ Withaseparatedetailedbill(comparabletoa“fuelcard”)
_ Withdirectpayment(cash,electronic,possiblyintegratedintoparkingspace

management)
_ Directorindirectconnectionofthevehicletothebillingsystem



Thislistprovidessomeideaofthecomplexityoftheissuesinvolvedinthecharging
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process.Inadditiontonewstandardsprojectsdealingwiththeseissues,therewillbea

needtoreviewand,wherenecessary,adaptexistingvehiclestandardsinthefieldsof

• electricalsafety

• electromagneticcompliance(EMC)

• therequirementsonvariouselectrical/electronicsystemsandcomponents.

Furthermore,fromtheviewpointofenergysuppliersandgridoperators,thesystem

mustbelinkedtothesmartgrid.Asaresult,otherloadscenariosincludingenergy

feedbackwillevolveinadditiontotheconventional“charging”scenario.Otherforms

areimaginablebetweenthesescenarios,astheexamplesinFigure9show.
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Figure 9: Forms of grid integration of electric vehicles during charging

Thistableshowsanincreasinglycloseintegrationoftheelectricvehicleintothesmart

gridfromlefttorightandwaysofprovidingtherespectivegridservices.Interms

ofsystemstheory,eachofthesevariantsrepresentsacontrolloopforoptimising

consumptionandthefeedbackofenergyintothegrid.Withthe“pricemanagement”

method,thecurrentelectricitypriceisthecontrolparameterforconsumption,whereas

the“loadmanagement”and“feedback”methodsmakeprecisecontrolofthecharging

processpossible.

Otherusecasescenarioswhicharenotdirectlyassociatedwiththechargingprocess

havealsobeendiscussedinconnectionwiththeGermanStandardisationRoadmapfor

Electromobility.Examplesoftheseare:

• stationaryvehicle

• vehicleinmotion

• service(diagnosis,maintenanceandrepairs)

• accidents,recoveryofvehicleafteranaccident

• towing

• decommissioning,recycling

Thesescenarioswillbediscussedastheneedarises.
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4.2 Interfaces, energy flows and communications 

Theintroductionofelectromobilitywillleadtoaneedformanynewenergyflowand

communicationrelationshipsandprotocols,andwillrequiretheadaptationofexisting

interfaces.Thefollowinginterfacesareconceivableandneedtobetakenintoconsider-

ation:

• vehicle–charginginfrastructure

• vehicle–user

• vehicle–energytrade

• charginginfrastructure–grid

• charginginfrastructure–energytrade

• charginginfrastructure–charginginfrastructureoperators

• charginginfrastructureoperators–billingandpaymentservices

• users–billingandpaymentservices

• users–charginginfrastructure(e.g.reservationofpubliclyavailablechargingstations)

• charginginfrastructureoperators–users

• vehicle–service

• vehicle–billingandpaymentservices

Insomecases,bothdataandenergyaretransmittedviatheseinterfaces.Thevari-

ousabstractionlevelsoftheinterfacescanberepresentedasasimplelayermodel,as

showninFigure10.

Services

Metering

Billing/payment

Diagnosis

loadmanagement

Feedbackmanagement

Communication Energy flows

Communicationmedia Direction

Communicationprotocols Protectionconditions

Signalling

Physical level

Electricalparameters

Mechanicalparameters

Transmissionmedium(conductive,inductive)

Figure 10: Abstraction levels of electromobility interfaces

Thecommunicationslayercanbesubdividedintofundamentalsignalling(requiredto

ensuresafety),morecomplexcommunicationprotocols(e.g.forbillingapplications),

andcommunicationmedia(e.g.powerline).
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Thefollowingsectionsidentifytheindividualaspectsofenergyflowsandinterfaces,

thecurrentstateofstandardisation,aswellaswhatremainstobedone.

4.2.1 Energy flows 
Asignificantnumberofnationalandinternationalstandardisationactivitiesdealwith

definingthecharacteristicparametersofpossibleenergyflows.Thefirsttypeofflow

thatmaybeconsideredisthe(conductive)chargingofavehiclebatteryviaacable

andmainsoutlet.However,otherenergyflowsarealreadybeinglookedatwithinthe

electromobilityframework,asshowninFigure11,suchasinductivecharging,bat-

teryswitchingandchargingbyelectrolyteexchange(“redoxflow”).Otherenergyflow

modesarenotregardedasbeingpracticableatpresentorareirrelevantforstandardi-

sation(e.g.solar-poweredcarsparkedunderastreetlight).

Atpresent,thereisnointernationalapproachtothestandardisationofbatteryswitch-

ingsystems.Researchstillhastobecarriedoutonredox-flowchargingsystemsbefore

themaincharacteristicparameterscanbedefinedinstandards.

IECisdevelopingthestandardcollectionIEC61980-1oninductivecharging.Since

conductivechargingwillbeofprimeimportanceinphase1oftheelectromobilitycam-

paign,electromobilitystandardisationactivitiesinthisdomainarethemostadvanced.

Thus,thestandardisationactivitiesaremostadvancedinthisarea.

Grid

Form of energy  
transmission

Direction of energy flow

Vehicle

Chargercable

Induction

Redoxflow

Batteryreplacement

Figure 11: Possible electromobility energy flows

Standardisationactivitiesdealingwithenergyflowsforconductivechargingfocus

onmechanicalandelectricalparametersandonsignalling.TheIEC62196seriesisof

primeinterestinthiscontext.Section4.4discussesdetailsofvariouschargingmodes

andsystemapproachestoenergyflowsasproposedintheIEC61851series.

broschuere_acatech_eng_rz.indd   40 26.02.15   15:35



41
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

4Overviewofthe“Electromobility”System

4.2.2 Communication
Communicationbetweenthevehicleandthecharginginfrastructure(vehicle-to-grid

communicationinterface,V2GCI)hastoppriorityinstandardisation.

Forthesmartgrid,thecommunication(exceptforspecificdatacontent)ofacharging

station(withachargeablevehicle)shouldnotbedealtwithdifferentlycomparedtoa

connectedconsumer/generator.Thecommunicationofthechargingstationmustbe

compatiblewithotherformsofcommunicationinthesmartgrid.Furthermore,energy

managementoftheelectricvehicle(EV)mustsupportthecooperationofEVandthe

smartgrid.Thus,itisrecommendedtofollowandadopttherespectivedevelopments

(e.g.inDKE/KSTD1911steeringgroup“Standardisationofe-energy/smartgrids”with

afocuson“Gridintegrationofelectromobility”,andtheinternationalsmartgrid[stan-

dardisation]bodies).

Thestandardisationactivitiesofthesmartgridmustbeintensifiedsincetheelectric

vehiclewillbeaconsiderableadditionasrelevantconsumer.Basedonthis,aclosecon-

nectionwiththeStandardisationRoadmapforSmartGrids[10]isnecessary.

Thechronologicaldevelopmentofthesmartgridmustbeadjustedaccordingtothe

requirementsforelectromobility;acollaborationofthestandardisationbodiesforthe

smartgridandelectromobilitymustbesought.Duringthestartingphase(lownumber

ofvehicles)witharelativelylowchargingload,noelectricityshortagesareexpected.

However,therewillbeademandforintelligentchargingandloadmanagementinthe

medium-termwhenthenumberofvehiclesincreases.

Inoneofthefirststagesofloadmanagement,itisexpectedthattheuserwillhave

theoptiontoselectthechargingdurationaswellasthechargingleveldependingon

theprice.Priceformationatthebeginningofthechargingprocesscouldbepossible,

dependingonthepredictionsforenergysupplyanddemandwithinthenextnumber

ofhours.Thisissemi-statisticalloadmanagementfromtheuser’spointofviewwitha

temporaldynamicnaturewithinadurationofhours.Suitableapplicationandcommu-

nicationprotocolsmustbestandardised.

Dynamicloadmanagementincludesthepossibilitytodynamically(e.g.withinminutes)

adjustthechargingcapacitytothecurrentcapacitysupply(e.g.renewableenergy)dur-

ingthechargingprocess.Thisusecasehasanincreasedtemporaldynamicandrequires

suitablecommunicationprotocolsthathavetobedefined.

Theintegrationofexistinginstallationsmustbeconsideredregardingimplementation.

Aminimumdemandonthevoltagequalitywhichhastobeavailableduringcharging

andneedstobedefinedisaconditionforstaticanddynamicloadmanagement.

Gridre-generationwiththesimultaneousswitchingonofloadsisacriticalpointin

timeafterapowerfailure.Suitablemechanismsforcontrolled(e.g.randomlydelayed)

resumptionofloadmustbedefinedandstandardisedinordertoavoidalargenumber

ofvehiclesbeingcharged,causinggridinstabilities.

Forthesmartgrid,thecommunication(exceptforspecificdatacontent)ofacharging

station(withachargeablevehicle)shouldnotbedealtwithdifferentlycomparedtoa

connectedconsumer/generator.Thecommunicationofthechargingstationmustbe

compatiblewithotherformsofcommunicationinthesmartgrid.Furthermore,energy

managementoftheelectricvehicle(EV)mustsupportthecooperationofEVandthe

smartgrid.Thus,itisrecommendedtofollowandadopttherespectivedevelopments

(e.g.inDKE/KSTD1911steeringgroup“Standardisationofe-energy/smartgrids”with

afocuson“Gridintegrationofelectromobility”,andtheinternationalsmartgrid[stan-

dardisation]bodies).

Thestandardisationactivitiesofthesmartgridmustbeintensifiedsincetheelectric

vehiclewillbeaconsiderableadditionasrelevantconsumer.Basedonthis,aclosecon-

nectionwiththeStandardisationRoadmapforSmartGrids[10]isnecessary.

Thechronologicaldevelopmentofthesmartgridmustbeadjustedaccordingtothe

requirementsforelectromobility;acollaborationofthestandardisationbodiesforthe

smartgridandelectromobilitymustbesought.Duringthestartingphase(lownumber

ofvehicles)witharelativelylowchargingload,noelectricityshortagesareexpected.

However,therewillbeademandforintelligentchargingandloadmanagementinthe

medium-termwhenthenumberofvehiclesincreases.

General 

suggestion

Inoneofthefirststagesofloadmanagement,itisexpectedthattheuserwillhave

theoptiontoselectthechargingdurationaswellasthechargingleveldependingon

theprice.Priceformationatthebeginningofthechargingprocesscouldbepossible,

dependingonthepredictionsforenergysupplyanddemandwithinthenextnumber

ofhours.Thisissemi-statisticalloadmanagementfromtheuser’spointofviewwitha

temporaldynamicnaturewithinadurationofhours.Suitableapplicationandcommu-

nicationprotocolsmustbestandardised.

Dynamicloadmanagementincludesthepossibilitytodynamically(e.g.withinminutes)

adjustthechargingcapacitytothecurrentcapacitysupply(e.g.renewableenergy)dur-

ingthechargingprocess.Thisusecasehasanincreasedtemporaldynamicandrequires

suitablecommunicationprotocolsthathavetobedefined.

Theintegrationofexistinginstallationsmustbeconsideredregardingimplementation.

Aminimumdemandonthevoltagequalitywhichhastobeavailableduringcharging

andneedstobedefinedisaconditionforstaticanddynamicloadmanagement.

Gridre-generationwiththesimultaneousswitchingonofloadsisacriticalpointin

timeafterapowerfailure.Suitablemechanismsforcontrolled(e.g.randomlydelayed)

resumptionofloadmustbedefinedandstandardisedinordertoavoidalargenumber

ofvehiclesbeingcharged,causinggridinstabilities.

Suggestion

4.2.2.1
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Fortheuser,mechanismsmustbedefinedforallchargingoperatingmodesforanauto-

maticresumptionofthechargingprocess.

Inparticular,possibledamagetothecustomer’sdevicemustbeavoided.Theoperator

ofastationshouldimplementmeasurestoavoiddamageaccordingtoDINVDE0100-

450.

Thisresultsinthenecessitytodesignthecommunication“vehicle–chargingcolumn”

and“chargingcolumn–infrastructure”continuously.Thecommunicationbetween

thevehicleandtheinfrastructureisdescribedinISO/TC22/SC3JWG.Thedocuments

ISO15118-1“Roadvehicles–Vehicletogridcommunicationinterface–Part1:General

informationandusecasedefinition”andISO15118-2“Roadvehicles–Vehicletogrid

communicationinterface–Part2:Networkandapplicationprotocolrequirements”are

publishedasaninternationalstandard(IS).ThedocumentISO15118-3“Roadvehicles–

Vehicletogridcommunicationinterface–Part3:Physicalanddatalinklayerrequire-

ments”wasadoptedasaFinalDraftInternationalStandard(FDIS)andwillbepublished

shortly.WorksonthedocumentISO1158-6,-7and-8aswellastheprojectETSIDTS/

ITS-0010031specifyingthewirelesscommunicationtosupportinductiveandconduc-

tivechargingoftheelectricvehiclearetobefollowedandwillbeconcludedquickly.

Requirementsonthedistributiongridsmustbeadaptedforthecharginginterface

(IEC61851).

Thecurrentlypreferredsolutionforthephysicallayerforacommunicationsinterface

betweenthechargingstationandthevehicleisHomePlugGreenPhy,whichisapow-

erlinecommunicationssystem.Thistypeofcommunicationisdownwardlycompatible

andcanbeusedwiththeplugandsocketsystemscurrentlybeingstandardisedwithout

requiringdedicatedcommunicationcontacts.Furthermore,IPandXMl-basedtechnolo-

gies,inparticular,arebeingusedforthehigherlayers,anditiswidelyassumedthatthe

charginginfrastructurewillactasagateway.Alsobeingdiscussedaresolutionsforthe

associationproblembetweencurrentandcommunicationflow.

Operatorswillhavetodefinethe“chargingstation–charginginfrastructureopera-

tors”communicationsinterfaceifchargingstationsaretobeoperatedasfree-standing

stations.Intermsofenergymanagement,theintegrationofprivatechargingstations

intobuildingautomationsystemsisconceivable.ISO/IEC14534-3“Informationtechnol-

ogy–HomeElectronicSystems(HES)”(ISO/IECJTC1/SC25)isacurrentstandardthat

providesabasisforapplicationsinbothresidentialandnon-residentialbuildings.

Duetothehighenergydemandofelectromobilityincomparisontohouseholddemand

andduetothepossibilityoffeedingenergybackintothegridinfuture,furtherhigher-

levelintegrationofthechargingstationsintothesmartgridseemsmorepractical.

IEC61850-420wouldbeappropriateforthispurpose.Someapplication-specificdetails

stillhavetobeincluded,e.g.whichparametersneedtobecontrolledand/orreported.

Inadditiontocommunicationbetweenthevehicleandcharginginfrastructure(V2G

CI),newbusinessmodelsrequireanintegrationofelectricvehiclesintotheinforma-

Fortheuser,mechanismsmustbedefinedforallchargingoperatingmodesforanauto-

maticresumptionofthechargingprocess.

Inparticular,possibledamagetothecustomer’sdevicemustbeavoided.Theoperator

ofastationshouldimplementmeasurestoavoiddamageaccordingtoDINVDE0100-

450.

Thisresultsinthenecessitytodesignthecommunication“vehicle–chargingcolumn”

and“chargingcolumn–infrastructure”continuously.Thecommunicationbetween

thevehicleandtheinfrastructureisdescribedinISO/TC22/SC3JWG.Thedocuments

ISO15118-1“Roadvehicles–Vehicletogridcommunicationinterface–Part1:General

informationandusecasedefinition”andISO15118-2“Roadvehicles–Vehicletogrid

communicationinterface–Part2:Networkandapplicationprotocolrequirements”are

publishedasaninternationalstandard(IS).ThedocumentISO15118-3“Roadvehicles–

Vehicletogridcommunicationinterface–Part3:Physicalanddatalinklayerrequire-

ments”wasadoptedasaFinalDraftInternationalStandard(FDIS)andwillbepublished

shortly.WorksonthedocumentISO1158-6,-7and-8aswellastheprojectETSIDTS/

ITS-0010031specifyingthewirelesscommunicationtosupportinductiveandconduc-

tivechargingoftheelectricvehiclearetobefollowedandwillbeconcludedquickly.

Requirementsonthedistributiongridsmustbeadaptedforthecharginginterface

(IEC61851).

Suggestion

4.2.2.1

(continued)
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tionsystemsandinfrastructuresofthird-partyproviders.Thisrequiresanexchangeof

operation-specificvehicledatawiththesesystems,whichcanbeachievedwithvehicle

internalsystemsandinformationsystemsaswellasservice-basedinformationsystems

forthefleetmanagementofvehicles.Theimplementationofbusinessmodelscanbe

realisedwithstandardisedinterfacesbetweenthevehicleandtheintegratinginforma-

tionsystemofathird-partyproviderorbetweenaservice-basedinformationsystem

andfurtherprocessingapplications.Thecooperationofvehiclemanufacturers,stan-

dardisationbodiesanddevelopersofinformationsystemsisrecommendedinthiscase

inordertopromotetheimplementationofelectromobility-specificbusinessmodels

andtominimisethetechnologicalbarriersofmarketlaunch.

Itisrecommendedtofindanationalconsensusonstandardisedinterfacesandthedata

tobetransmittedundertheleadershipofNPEAG4.

4.2.3 Services

Authorisation

Theprocessofauthorisingtheuseratachargingstationcanbedoneinseveralways.

TheISO15118seriesdescribesauthorisationusingthecommunicationspecifiedthere.

Anotheroptionforauthorisationareso-called“smartcards”(RFIDtechnology).Forthis

purpose,IECstartedtheprojectIEC62831“Useridentificationinelectricvehicleservice

equipmentusingasmartcard”.Thisstandardwilldescribethefollowingrequirements.

1.Processofinitialisingthecommunicationbetweenthechargingstationandsmartcard

2.Encryptionforsecuredataexchange

3.Informationtobesent:cardIDandserviceproviderID

4.Dataexchangeprotocol

ThestandardisdevelopedbasedonthepublishedRFIDstandardssuchasISO/IEC14443

andISO/IEC7816.

Metering 

Suppliedenergyisbilledonthebasisofthemeasuredenergyconsumedbythecus-

tomerinaccordancewiththeapplicablelegalprovisions,primarilylawsonweightsand

measures.WhileenergyconsumptionduringACchargingismeasuredusingstan-

dardisedandcalibratedmeters,themeasurementofenergyusedforDCandinductive

charginghasnotyetbeenstandardised.

Currently,therearenoeconomicallyapplicableandalsocalibration-conformingmeter-

ingmethodsforDCcharging.However,sinceDCfastchargingisanessentialbuilding

blockforthefunctionalandcomfortableuseofelectromobilityandwillthereforebea

decisiveaspectfortheacceptance,thislackisaconsiderablelimitationinachievingthe

electromobilitygoalsoftheGermanGovernmentandNPE(onemillionelectricvehicles

by2020).Therefore,therecommendationtotheNPEAG3andNPEAG4istoinitiatean

economicallyreasonablesolution.Thiscan,forexample,includethenecessarystepsfor

thedevelopmentofeconomicallyusableandcalibration-conformingmetersoradiffer-

entmethodforeconomicalandlegallycompliantbillingmethods.

Itisrecommendedtofindanationalconsensusonstandardisedinterfacesandthedata

tobetransmittedundertheleadershipofNPEAG4.

Suggestion

4.2.2.2

Currently,therearenoeconomicallyapplicableandalsocalibration-conformingmeter-

ingmethodsforDCcharging.However,sinceDCfastchargingisanessentialbuilding

blockforthefunctionalandcomfortableuseofelectromobilityandwillthereforebea

decisiveaspectfortheacceptance,thislackisaconsiderablelimitationinachievingthe

electromobilitygoalsoftheGermanGovernmentandNPE(onemillionelectricvehicles

by2020).Therefore,therecommendationtotheNPEAG3andNPEAG4istoinitiatean

economicallyreasonablesolution.Thiscan,forexample,includethenecessarystepsfor

thedevelopmentofeconomicallyusableandcalibration-conformingmetersoradiffer-

entmethodforeconomicalandlegallycompliantbillingmethods.

Suggestion

4.2.3.1
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Thestandardisationofmeteringtechnologyforchargingatfrequenciesotherthanthe

standardgridfrequencywouldbeagreathelpforregulatorymeasuresinthisfield.

Billing and payment

Infrastructureserviceshavetobeaccounted,billedandpaidforincompliancewith

currentlaws.Thisappliesbothtoparkingspacemanagementandtothesupplyof

electricitytovariouscharginglocations,ifthisisdirectlychargedtotheendconsumer.

Duetothecontinuallyincreasingproportionoffluctuatingpoweravailableinthegrid,

loadmanagementandstoragemanagementwillposenewchallengestomass-market

billingservices.Suitablebusinessmodels(“intelligenttariffs”)basedonappropriate

servicescanbeusedtoinfluenceconsumerbehaviourandthusachieveabetterbal-

ancebetweensupplyanddemandinthegrid.

Ontheotherhand,theconsumptionofelectricalenergywithoutseparatebilling

systems,orwithoutbillingsystemsthatdifferentiatepricesaccordingtovolume(e.g.

electricityflatrates),wouldleadtoasituationinwhichthecontributingnew,control-

lableand/orswitchableconsumerdevicesinelectricitysupplygridscannotbefully

exploited.Intheinterestofthesuccessfuldeploymentofelectromobility,thereis

thereforeaneedtodevelopbillingserviceswhichprovideatransparentbasisforwell-

informed,rationalandsustainabledecisionsbytherespectiveactors.

TopromotetheswiftandeconomicalintroductionofelectromobilitythroughoutGer-

many,existingsystemexpertiseshouldbeexploredandfurtheredinordertodevelop

therequiredaccountingandbillingsystems.Forexample,inGermany,asopposedto

othercountries,itisalreadypossibleforseveralelectricityretailerstobeactive“inone

grid”,thusallowingconsumerstochangesuppliersiftheysowish.Asimilarproblem

canarise,forinstance,ifcustomersofaspecificelectricityretailerdrivetheirelec-

triccarstoaworkplaceinadifferentgridareabutstillwanttobebilledbythesame

electricitysupplier.Therearealreadyseveralpossibleapproachestowardssolvingthese

issueswhichneedtobeexpandedupontoensureopencompetitioninthedomainbill-

ingsystemsfortheenergysupplyofelectricvehicles.

Marketprocessesandcommunicationmethodswhichcouldfacilitateorenablecol-

laborationbetweenvarious–andnew–marketactorshavebeendefinedrecently,par-

ticularlyintheliberalisedenergymarketenvironment.Theextenttowhichexperience

gainedherecanbetransferredtobillingservicesintheelectromobilitycontextistobe

investigated.Conversely,existingstandardprocessesshouldbereviewedtodetermine

theextenttowhichtheyhavetobeoptimisedoradaptedspeciallyformobilecon-

sumers.ThevariousstakeholdersandtheGermanFederalNetworkAgencyarejointly

developingstandardcommercialprocessesfortheenergysector.

Web-based payment scenarios 

Therearealreadyagreatnumberofstandardsandspecificationscoveringweb-based

payment(relatingtopaymenttransactions,butnottometerreadings/datacommuni-

cation),andadherencetotheseisrecommended.Someexamplesare:

• RequirementsofthePCISSC(PaymentCardsIndustrySecurityStandardsCouncil),

suchase.g.PCI-DSS–(https://www.pcisecuritystandards.org/minisite/en/index.html)
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• EMVCospecificationsforPOS(pointofsales)terminals–(http://www.emvco.com)

• Regulationsissuedbymajorcreditcardcompanies,e.g.VISA,MasterCard,Amex,etc.

4.2.4 Grid integration 
Sincetheuseofelectricvehiclesandrenewableenergysourceswouldmeanthatmore

newenergyproducersandconsumerswouldbeadditionallylinkeduptothegrid,it

shouldbeexaminedastowhethergridstabilityandqualitycanstillbeensuredunder

theseconditions.Ifthisisnotthecase,thenstricterrequirementsonproducersand

consumersmustbedefined,orappropriatecompensationmustbeprovided.

Load management 

Intermsofthesmartgridconcept,theelectricvehicleistoberegardedasaconsumer

ofelectricenergy,or(inthecaseofV2Gfeedback)amobilestoragedevice.Oneofthe

objectivesofasmartgridistoinfluenceenergyconsumptioninsuchawaythatitis

easiertointegraterenewable,morevolatileenergysourcesintotheoverallsystem.As

electricalenergycanonlybestoredtoalimitedextent,theloadprofileistobeinflu-

encedinsuchawaythatenergyfromsustainableorrenewablesourcescanbeused

efficiently.Theaimofloadmanagementisthereforetoinfluenceenergyconsumption

asafunctionoftimeinsuchawaythatconsumptionismorecloselyalignedwiththe

supplysituation.Threetypesofloadmanagementarebeingdiscussed:

• Demandresponsecharging(onewaycommunicationbasedonbroadcastpricesignals)

• Smartcharging(chargingnegotiatedbetweenthecarandthecharginginfrastruc-

tureoperatorthroughtwo-waycommunication)

• Chargingcontrolledbythecharginginfrastructureoperator

Anincentive-basedcontrolsystemcanbeapowerfulmotivationforusersnottocharge

theircarbatteriesatpeakloadtimes,buttowaituntilconditionsaremorefavourable.

Inthisscenario,theincentive-basedcontrolsystemmustconsider,amongstothers,the

requirementsoftheenergymarketgrids.

Especiallyintheinitialintroductionperiod,itisexpectedthatcustomerswillassociate

theirelectricvehiclewiththeirenvironmentalprotectionambitions.loadmanagement

canhelptowardsachievingtheultimateaimofCO
2
-optimisedmobility.Intheextreme

case,onlyenergyfromrenewablesourcesandwhichisnotneededforotherpurposes

atthetimewouldbeusedforchargingvehiclebatteries.Fromatechnicalperspec-

tive,loadmanagementoptionswillbegreaterifhighloadpowerisavailableand/or

thevehiclesareregularlyintegratedintothegrid,evenwhenthereisnoacuteneedto

chargethem.

Theapproachesdiscussed,namelydirectcontrolorinfluencebyincentives,mustbe

broughtinlinewithuserbehaviour,e.g.byspecifyingthetimeitshouldtaketocharge

thebattery.Thelongerthetimeframespecifiedbytheuser,themoreflexiblethe

choiceoftimeatwhichthebatteryischarged,andthehighertheprobabilitythatthe

userwillbeabletochargewithfewerCO
2
emissionsandatlowerprices.

broschuere_acatech_eng_rz.indd   45 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

46
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

4Overviewofthe“Electromobility”System

Grid services 

Iftheunitsconnectedtothegridaretofunctionproperly,thevoltagesandfrequen-

ciesguaranteedbythegridoperatormustbemaintained.DraftstandardISO/IEC15118

takesintoaccountcontroloftheeffectivepower.Uptonow,nostandardshavebeen

developedinthecontrollingofreactivepowerandmeasurestomaintainastablefre-

quency.

Onthebasisofexperiencegainedwithphotovoltaicsystems(e.g.the“50.2Hzprob-

lem”andthenecessaryretrofittingofexistingsystems),andinviewoftheintended

gridpenetrationbyelectricvehicles,suitabletechnicalmeasuresmustbeagreedupon

andstandardisedatanearlystageinordertoensureintegrationintothesmartgrid.

Voltage,inparticular,isalocation-dependentquantitywhichdependsonthegridcon-

nectionpoint.Hereitisimportanttodefineasystemicapproach(centralv.decentral).

Inordertoachievethecompetitivecommercialisationofgridservicesforthebenefit

ofcardrivers(forexamplebyofferingespeciallyfavourabletariffs/rates),thecontribu-

tionofthevarioussystemparticipantsalsohastobemeasured.Inordertobeableto

ensurethatchargingloadsaredistributedevenlywithinthegrid,solutionsmustbe

developedtoavoidanyloadimbalancesinthegrid.

Storage management (including feedback) 

Itisconceivablethatinafurtherstepelectricvehiclebatterieswillnotonlybeused

forconsumingenergyfromrenewablesources,butalsoforhelpingtobridgeperiods

inwhichlessenergyfromrenewablesourcesisfedintothegrid.loadmanagement

wouldprovidecontrolinoneenergyflowdirection.Ifcontrolintheoppositedirection

couldalsobeimplemented,thiscontrolwouldhaveaneffectintheotherdirectionand

wouldinfluencegridcontrolmuchmoreefficiently.

Intermsofthesmartgrid,variousstrategiesforminimisingthenumberofconventional

backuppowerstationsarebeingdiscussedandtested.Oneofthesestrategiesisload

management.Alargenumberofelectricvehicles,whicharealsoabletofeedenergy

fromtheirbatteriesbackintothegridforashorttime,wouldopenupafurtherpos-

sibility.Feedbackfromelectricvehiclescouldcontributetogridstability,particularly

wherethereareshortfluctuationsintheinputfromsolarorwindfarms,butwouldnot

drainlargeamountsofenergyfromthevehicles.Thus,incasesofemergencyorshort-

termfluctuations,electricvehicleswouldbeabletosupportgridstabilisationuntil

otherpowerstationscanbestartedupandsynchronisedwiththegrid.

Thefeedbackprocesscanhaveanegativeeffectonbatteryservicelife,whichwillhave

tobetakenintoconsiderationwhendiscussingthistopic.Ontheotherhand,forthe

flexibleuseofvolatilerenewableenergysuchaswindpowerand,inparticular,solar

energy,asecond-lifeapproachtotheutilisationofvehiclebatteriesmightbeconsid-

ered,andisworthdiscussinginthiscontext.

Basicmechanismsforloadandstoragemanagementandthetransmissionofdynamic

priceinformationaredefinedinIEC61850andIEC61968throughtoIEC61970.

Respectivestandardsforfeedbackabilitymustbedevelopedfurthersincetheintroduc-

tionofelectromobilitywillprovideaconsiderableadvantage.

Respectivestandardsforfeedbackabilitymustbedevelopedfurthersincetheintroduc-

tionofelectromobilitywillprovideaconsiderableadvantage.

Suggestion

4.2.4.1
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4.2.5 Data security and data privacy 
Electromobilitywillresultinalargeamountofinformationthatwillbecollectedand

storedatvariouspointsandexchangedviavariouscommunicationsinterfacesbetween

theinvolvedparties.Ensuringadequatesecurityofthesedataandofthedataprocess-

ingsystemsisthereforeofgreatimportance.Wherethisdataisofapersonalnature,

ensuringcomprehensivedataprivacyisparticularlyimportantforthewideacceptance

ofelectromobility.Datasecurityanddataprivacyarethusinterdisciplinaryissuesthat

mustbedealtwithforallindividualsystemsandcommunicationinterfaces.

Therefore,thistopicisofgreatimportanceandtheprovisionsofthenationalEnergy

IndustryAct(EnWG)mustbetakenintoaccount.Importantareastobeconsideredare:

• Datasovereignty

• Dataavoidance

• Pseudonymisation

• Dataminimisation

• Granularityoftransmitteddata

• limitationofauthoriseddatareceiversorusers

• Manipulationprotection

• Datawithpersonalreferences

• BSIregulations

DuetothecentralimportancetheEnBWattachestotheBSIintermsofenforcement

ofdatasecurityanddataprotectionwhentradingwithelectricalenergy,theinclusion

oftheBSIforaconnectionofstandardisationactivitiesandlegalprovisionsondata

securitywasensuredinDKE/STD1911.11.5.AninvolvementofNA043-01-25AAshould

alsobepursuedinthismatter.

Owingtothemanytypesofcommunicationinterfacesbetweenthevarioussystems,a

numberofdatasecuritythreatsanddataprotectionviolationsarepossibleandmust

betakenintoconsideration.Examplesofsuchthreatsare:

• Attacksoncentralsystemsforenergytradingtransactionsandpaymentsettlement,

withtheobjectiveofcompromisingandmanipulatingthesesystems.

• Attacksoncentralsystemsforcontrollingenergysupplygridsand/orattacksonthe

smartgridinfrastructurewiththeaimofmanipulatingit,andparticularlydisrupting

theoperationofenergysupplynetworks.

• Attacksoncentralsystemsforservices(fleetmanagement,vehiclemaintenanceetc.).

• Attacksondistributedsystemsinthecharginginfrastructure,forinstancewithintent

tomanipulateorgainunauthorisedaccesstobillingdata.

• Attacksonterminaldevicesinvehicles,forinstancetomanipulatebillingdataorpos-

siblytogainunauthorisedaccesstovehiclemovementdata.

• Attacksonthevehicles’internalcommunicationnetworks(controlunits,driverassis-

tancesystems,communicationssystems,value-addedservices)viathecommunica-

tionconnectiontothechargingstations.

• Violationofdataprivacylawsotherthanthosealreadymentioned.

Therefore,thistopicisofgreatimportanceandtheprovisionsofthenationalEnergy

IndustryAct(EnWG)mustbetakenintoaccount.Importantareastobeconsideredare:

• Datasovereignty

• Dataavoidance

• Pseudonymisation

• Dataminimisation

• Granularityoftransmitteddata

• limitationofauthoriseddatareceiversorusers

• Manipulationprotection

• Datawithpersonalreferences

• BSIregulations

General 

suggestion

DuetothecentralimportancetheEnBWattachestotheBSIintermsofenforcement

ofdatasecurityanddataprotectionwhentradingwithelectricalenergy,theinclusion

oftheBSIforaconnectionofstandardisationactivitiesandlegalprovisionsondata

securitywasensuredinDKE/STD1911.11.5.AninvolvementofNA043-01-25AAshould

alsobepursuedinthismatter.

Suggestion

4.2.5.1
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luckily,therearealreadymanyinternationallyacceptedandwidelyappliedstandards

concerninginformationsecuritywhichcanalsobeusedtoensuredatasecurityand

privacyintheelectromobilityenvironment.Inthiscontext,particularreferenceismade

tothefollowingstandards:

• StandardcollectionISO/IEC27000

ThefundamentalstandardISO/IEC27001describesaninformationsecuritymanage-

mentsystemwhichisgenerallysuitablefortheappropriatehandlingofinformation

securityissuesandfortheimplementationofsuitablemeasures.Applicationofthis

standardisthereforerecommendedforallrelevantsectorsandoperatorsofinforma-

tiontechnologysystemsrelatedtoelectromobility.Furthermore,therecommenda-

tionsmadeinISO/IEC27001fortheimplementationoftheISO/IEC27002controls

canbeapplieddirectlytotradingplatformsandcommercialsystemsandtheirassoci-

atedcommunicationnetworksandinterfaces.Wedonotconsiderthatanyfurther

standardisationisnecessaryintheseareas.

• Protectionofcommunicationswiththecontrolsystemsoftheenergysupplygrid

Somemechanismsforprotectingcommunicationswithgridcontrolsystemsare

alreadyprovidedinthecommunicationprotocolsused(especiallyinIEC61850)or

areadditionallydefinedinsupplementarystandards(e.g.IEC62351).Someofthe

manyactivitiescurrentlybeingundertakentofurtherdevelopexistingenergysupply

networksinto“smartgrids”aretheeffortsbeingmadetoapplyandamendthese

standards.Wedonotconsiderthatanyfurtherstandardisationisnecessaryfromthe

securitystandpoint.

• ISO/IECTR27919(formerlyDINSPEC27009)“Informationsecuritymanagement

guidelinesbasedonISO/IEC27002forprocesscontrolsystemsspecifictotheenergy

utilityindustry”.

ISO/IECTR27019resultedfromtheGermanDINSPEC27009anddescribesimple-

mentationsuggestionsforsafetymeasures(“controls”)fromISO/IEC27009forenergy

generationanditsdistributionnetwork.Therefore,itcanalsobeappliedtothe

infrastructureupstreamofthechargingpointintheenergynetwork.
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Tosupplementtheexistingstandardslistedabove,weconsiderthatadditionalstan-

dardisationactivitiesareneededinthefollowingareasspecificallyfortheelectromobil-

itysector:

• Protectionofcommunicationsinterfacesspecificallyusedinelectromobility

Thecommunicationsinterfacesdefinedaspartofelectromobilitystandardisation

activitiesshouldhaveinherentsecurityfeaturesandmechanisms.Theseinclude

methodsforthereliableauthenticationofcommunicationpartners,forensuringthe

confidentialityandintegrityofexchangeddata,andforensuringthetraceabilityof

transactions.Therelevantinterfacesinclude,forexample,communicationinterfaces

betweenthevehicleandchargingstation(IEC61851-23/24),andcar-to-supplygrid

interfaces(ISO/IEC15118).Itshouldbereviewedwhetherseparatestandardsare

neededforsuchprotectionorwhethertheprotectionmechanismscanbedealtwith

directlyincurrentstandards.Sincecryptographicmethodsarenormallyusedforpro-

tectingcommunicationinterfaceswhichrequiretheprovisionofkeymaterialforall

communicationspartners,itmustalsobeexaminedwhetheradditionalstandardsare

requiredforprovidinganddistributingkeymaterialtoallparticipants.

• Protectionofdevicesinvehiclesandchargingstations

Theprotectionprofilesaccordingtocommoncriteria(ISO/IEC15408series)have

provenusefulindefiningthesecurityfeaturesofdevices.Inparticular,theseprofiles

permitaneutralverificationandcertificationofsystemsmadebydifferentmanu-

facturers.ProtectionprofilesaccordingtoISO/IEC15408arealreadyusedfordigital

tachographs,forexample,orwillbeusedinthefutureformeterinterfacesystems

inthesmartmetering/smartgridenvironment.Withregardtotheelectromobility

sector,weconsideritnecessarytodefineprotectionprofilesforthecommunication

systemsandcomponentsofvehiclesandchargingstations.

4.2.6 Current standardisation activities relating to interfaces and  
communications 

Atpresent,thereareseveralinternationalstandardsandprojectsdealingwithinter-

facesandcommunicationsataninternationallevel.Figure12showsthemostimpor-

tantstandardsonconductiveandinductivecharging.

Safety

IEC 61140
IEC 62040
IEC 60529
IEC 60364-7-722 
IEC 62752
ISO 6469-3
ISO 17409

Charging topology

IEC61439-7
ISO/AWIPAS19363
IEC61851-1
IEC61851-21
IEC61851-22
IEC61851-23
IEC61980

Communication

IEC61851-24
IEC61850-x
ISO/IEC15118

Charger plug

IEC62196-1
IEC62196-2
IEC62196-3

Figure 12: Selection of standards and projects relating to the charging interface
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4.2.7 Ergonomics of interaction between the consumer and the charging  
infrastructure 

Ergonomicsinthecontextofelectromobilityinvolvesoptimisingtheuser-friendliness

andserviceabilityofthecharginginfrastructure.Scientificfindingsinthefieldsofinfor-

mationpsychology,biology,andindustrialdesignandengineeringcanhelpmakethe

user’sinevitableinteractionwiththecharginginfrastructureaspositiveanexperience

aspossible.

Ergonomics standards 

Standardisationoftheergonomicsofthecharginginfrastructurepursuesthreemain

aims:

• Minimisinghealthrisks

• Avoidingoperatingerrors

• Increasedeaseofchargingbyminimisingthecognitivestressontheuser.

Theintentionistodefineminimumrequirementsforeachofthesethreeaspects,thus

creatingdecisivefactorswhichreinforcetheendconsumer’spositiveattitudetowards

electromobility,whichinturnsupportsitssuccess.

Whenusersneedtorechargetheirvehicle,theywillprobablyhavelimitedoptionsin

termsoftheattractivenessofchargingstations.Inviewoftheneedforthegreatest

possibleuseracceptanceandeaseofoperation,itwouldtaketoolongtoallowaccept-

ableergonomicsolutionstoevolveonlyonthebasisofthecompetitivemarket.Stan-

dardisationcouldhelpsolvethisproblem.However,thesuccessofthebestproducts

developedonthebasisofergonomicsstandardsshouldbelefttothemarket.

Two important use-cases regarding interaction with the infrastructure 

Anyapproacheswhicharestandardisedshouldtakeintoconsiderationthetwomost

importantusecasesregardinginteractionbetweentheuserandtheinfrastructure:the

processoflocatingthechargingstation,andthechargingprocessitself.

 •  Locating the charging station  

Withcurrentstate-of-the-artelectricalenergystoragetechnology,electricvehicles

willhavetobechargedmuchmoreoftenthanvehicleswithinternalcombustion

enginesneedtoberefuelled.Forthisreasonitisimportantthatthedriverplansthe

“whenandwhere”ofchargingelectricvehiclesmorecarefully.Guidancesystems

leadingtothechargingstationsarerequiredbothinindoorenvironments(e.g.

undergroundcarparks)andoutdoors(e.g.inruralareas).Itcanbeexpectedthat

satellite-supportednavigationsystemswillbeusedrightuptothelastmetreinout-

doorenvironments.Mostinfrastructureoperatorsalreadyprovidegeo-dataontheir

charginginfrastructure,butasyettherearenomulti-operatorplatforms.Here,stan-

dardiseddataformatswouldbeuseful,sincethesecouldcontainnotonlylocation

databutalsofurtherinformationontheservicesprovidedatthevariouscharging

stations.Otherorientationaidsmightbeprintedversionsofspecialmapsorplans

(forindoorareas).Inbothenvironmentstherewillbesigns,signpostsandotherkinds

ofphysicalorientationaidsindicatingthelocationsofthechargingstationsandthe

servicesprovided(e.g.AC,3-phaseAC,DC,possibleformsofpaymentetc.).Regardless
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ofthetypeofguidancemedium,thefollowingattributesaresuitableforstandardisa-

tion,forinstance:
_ colours
_ shapes
_ symbols
_ descriptors
_ minimumdimensions
_ spatialdistance



Onthetopicoflocatingachargingstation,areviewoftherequiredstandardisation

isseenasnecessary,forexampleforadefinitionofauniform,openstatussignalwith

respectto“chargingstationfree/occupied/reserved”,etc.Transferringthisissueto

NPEisalsopossible.

•  Charging process 

Thechargingprocessisthepointatwhichtheusercomesintodirectcontactwith

thechargingstationtechnology.Thishuman/machineinterfacemustbeoptimised

withregardtothefollowingbasicergonomicparameters:
_ languagesuitablefortheuser’sfamiliaritywiththesystem
_ uniformterminology
_ meaningfulgroupingofuserinterfaceelements
_ visibilityofthesystemstatusindicator
_ visualand/orauditoryfeedback
_ possibilityofstopping/interruptingthechargingprocess
_ conformitytoexpectations
_ mechanicalelementsthattakethesizeandstrengthofusersintoconsideration
_ designelementsthattaketheneedsoftheelderlyintoaccount

Standardisationishelpfulindesigningdisplaysandotheroperatingelementsused

toimplementtheaforementionedpoints,aswellasotherchargingstationelements

thatsupporthuman-machinecommunicationinanyway.Inparticular,thefollowing

designparametersapplytotheinteractionelementsaswell:
_ colours
_ shapes
_ symbols
_ descriptors
_ minimumsizes(e.g.fontsizes)
_ spatialdistances

aswellas
_ minimumluminosityandcontrastofdisplay
_ maximumvaluesforforcesrequiredtooperateswitchesandcontrols.

Anumberofexistingergonomicsstandardscanbeusedinthedevelopmentofergo-

nomicminimumstandardsforthecharginginfrastructureinteractionergonomics.

DINISO7000,forexample,containsalargenumberofsymbolsandpictograms.DIN’s

ErgonomicsStandardsCommittee,particularlyNA023-00-04-08GAK“Ergonomische

AspektezuE-EnergyundSmartGrids”(Ergonomicaspectsofrenewableenergyand

smartgrids),areresponsibleforthestandardisationoftheergonomicaspectsofthe

charginginfrastructure.
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Theuseofgraphicsymbolsisrecommendedfortheoperatorinterfaceinorderto

ensureintuitiveandeasyusebydifferentusers.Itmustbereviewedtowhichextent

graphicsymbolsareusedforthehuman/machineinteractionandsafetylabellingand

whetherstandardisationisrequired.Atthemoment,standardisationactivitiesare

alreadyunderwayinISO/TC22/SC13WG5withregardtodeterminingabasicsymbolto

indicatethelocationofchargingstationsinnavigationsystemsandonthevehicle’s

displaypanel.AttheDKE,DKE/K116iscurrentlyworkingonthetopic“Graphicsymbols

forhuman/machineinteraction:safetylabelling”.Harmonisationofthevarious

activitiesisdesirable.

Inthiscontext,therequirementforstandardisationforauniform,barrier-freeaccess

mustbeexamined.FurtherresearchprojectsinGermanymustbeincludedthatare

basedonpreviousknowledge,forexampleforuseridentificationwithQRandtext

messagesatchargingstationsortheautomaticconnectionoftheelectricvehicle.

Otheraccessandidentificationmechanismsforthecharginginfrastructuresuchas

RFIDshouldbereviewed.Standardisationofuseridentificationwithasmartcardis

currentlyaddressedinthedevelopmentofIEC62831.

4.3 Electric vehicles 

TheGermanStandardisationRoadmapforElectromobilitydealswithroadvehicleswhich

arefullyorpartiallypropelledbyanelectricmotor.ToppriorityisgiventocategoryM1

vehicles(passengercars),butalsothecategoriesM2,M3,N1,N2andN3aswellastheso-

called“lightelectricvehicles”(lEV)ofcategorylaretakenintoconsideration(seeB.1.3).

ThevehiclecategoriesMandNareconsideredtohaveparticularlyhighpotentialforthe

successfulintroductionofelectromobilityduetotheincreaseinpopulationincitiesand

thedecreaseinpopulationinruralareas.Itseemsreasonabletodivideutilityvehicles

andbusescategorisedasMintothethreecategoriesregular,distributionandlong-

distancetraffic.Similarroutesareexpectedinregulartraffic,whileunstructuredroutes

withinacityandregionareexpectedfordistributiontraffic.Incontrast,unstructured

routesatanationalandinternationallevelareexpectedforlong-distancetraffic.While

normalchargingatthestation(mode3withP≤50kW)shouldoccurinallcategories,

fastchargingisonlyrealisticinregularandlong-distancetrafficoncircularsandroutes

(mode4/XwithP≥500kW).Thecategoriesnameddifferintermsofdailyrange,vehicle

category,energydemand,chargingdurationandservicelife(seeB.1.4).Therequirement

forresearchprojectsforutilityvehiclesandbusescategorisedasMandNwasidentified

especiallywithrespecttotheirchargingprocesses.Thetaskstobecompletedforasuc-

cessfulintroductionofelectricutilityvehiclesintothevehiclecategoriesM2,M3andN

relatetoautomatedconductiveDC(basedonloadingoperatingmode)andinductive

chargingsystemsforhigh-performancebatterysystemsandinformationexchangevia

radiosystems.However,initiatingstandards,forexamplebythecommitteesDKE/K351

“Electricequipmentfortrains”andDKE/K353“Electricroadvehicles”,forutilityvehicles

andbusesinthecategoriesM2,M3andNseemspremature.

Theuseofgraphicsymbolsisrecommendedfortheoperatorinterfaceinorderto

ensureintuitiveandeasyusebydifferentusers.Itmustbereviewedtowhichextent

graphicsymbolsareusedforthehuman/machineinteractionandsafetylabellingand

whetherstandardisationisrequired.Atthemoment,standardisationactivitiesare

alreadyunderwayinISO/TC22/SC13WG5withregardtodeterminingabasicsymbolto

indicatethelocationofchargingstationsinnavigationsystemsandonthevehicle’s

displaypanel.AttheDKE,DKE/K116iscurrentlyworkingonthetopic“Graphicsymbols

forhuman/machineinteraction:safetylabelling”.Harmonisationofthevarious

activitiesisdesirable.

Inthiscontext,therequirementforstandardisationforauniform,barrier-freeaccess

mustbeexamined.FurtherresearchprojectsinGermanymustbeincludedthatare

basedonpreviousknowledge,forexampleforuseridentificationwithQRandtext

messagesatchargingstationsortheautomaticconnectionoftheelectricvehicle.

Otheraccessandidentificationmechanismsforthecharginginfrastructuresuchas

RFIDshouldbereviewed.Standardisationofuseridentificationwithasmartcardis

currentlyaddressedinthedevelopmentofIEC62831.

Suggestion

4.2.7.1
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Thecurrentlyongoingdevelopmentsofoff-roadvehiclesmustbecontinuedtobesup-

ported.However,adiscussionofthistopicinthepresentstandardisationroadmapseems

premature.

Two-wheel,three-wheelandlightfour-wheelvehicles(classl1e,l2e,l3e,l4e,l5e,l6e,

l7e)areconsideredasbeinginthecategorylEV.Inadditiontopassengercars,lightutil-

ityvehiclesandbuses,thiscategoryisofdecisiveimportance,sincethesupplyoflight

electricvehiclesespeciallyinmetropolitanareasisafundamentalrequirementforthe

overallsuccessofelectromobilityanditswideuptake.Therequirementsforconcepts

and,therefore,forstandardssometimesdifferconsiderablyfromthoseforpassenger

cars.Timelystandardisation–especiallyforlEV–isofgreatimportancefortheoverall

marketsuccessofthisvehiclecategory.Itisoffurtherimportancetotakeintoaccount

thecategoryofelectricbicycles(so-calledpedelecs/v
max

≤25km/h),whichcanbeoper-

atedwithoutadrivinglicence.

4.3.1 System approaches for the drive 
Thereareseveraldifferentdriveconceptsforroadvehicles.Figure13givesanoverview

ofthese,withthedegreeofelectrificationrisingfromlefttoright.Vehiclespowered

exclusivelybyinternalcombustionenginesarenotincludedinthepresentGerman

StandardisationRoadmapforElectromobility.

However,theoperationofvehicleswithcombustionenginesclearlydiffersfromthe

operationofpureelectricvehicles.Forthisreason,thereisaresearchdemandforpure

electricvehiclesonthetopic“Determinationofloadspectrums”.

Consideringthecurrentmarketsituationandproductannouncementsbyvehicle

manufacturers,itisclearthathybridvehicleswillplayavitalroleinelectromobilityin

thecomingdecade.Thesevehiclesarecharacterisedbythefactthattheyhavebothan

internalcombustionengineandanelectricmeansofpropulsion.

HybridCombustion Electric

Plug-in-Hybrid
ElectricVehicle(PHEV)

Petrolengine Fuelcell

RangeExtended
ElectricVehicle(REEV)

Dieselengine

H
2
engine

BatteryElectric
Vehicle(BEV)

Figure 13: Degree of electrifi cation of road vehicles

However,theoperationofvehicleswithcombustionenginesclearlydiffersfromthe

operationofpureelectricvehicles.Forthisreason,thereisaresearchdemandforpure

electricvehiclesonthetopic“Determinationofloadspectrums”.

Suggestion

4.3.1.1
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AstheexamplesinFigure14show,theelectricalenergyforvehiclespropelledexclu-

sivelybyelectricmotorscanbesuppliedinvariousways.

Figure 14: Examples of the drive configurations of electric vehicles

Inviewofthesereferencevehiclefeaturesandthecurrentstateoftheart,itcanbe

expectedthatoverthecomingyearsbatteryvoltageswillbeinthe200Vto600V

rangeatbatterycurrentsofuptoapproximately300A.Highervoltagesallowslower

currentsandsmallercablecross-sectionsarecurrentlybeingexaminedbytheautomo-

tiveindustry,buttheprerequisitesforstandardisationinthisfieldarenotyetinplace.

CablesandwiresforuseinroadvehiclesarestandardisedinISO6722.Thestandard

ISO19642iscurrentlyunderdevelopmentatTC22/SC03/WG04.

Batteryvoltagesofunder60Vareoftenusedinsmallvehicles(e.g.electricbicycles).

Nevertheless,thetopicsofelectricalsafety,EMCandpossiblyfurthercategoriesof

devicesafetystillhavetobetakenintoaccountforthesevehiclesandthecharging

devicestheyuse.

4.3.2 System approaches for the charging process 
Currently,severalsystemapproachesandchargingprocessesarebeingdiscussed.

Theseapproachesmeetthedemandsofthevariousstakeholdergroups,althoughthese

demandsaresometimesinconflictwithoneanother:

• safety

• wideavailabilityfromtheverystart

• chargingduration

• easeofuse

• cost,weightandspacetakenupinthevehicle

• possibilityofloadmanagement

Battery-operated  
electric vehicle 

(BEV)

Plug-in hybrid  
electric vehicle 

(PHEV)

Fuel cell  
electric vehicle 

(FCEV)

1 Battery
2 Electricmotor
3 Drive
4 Fueltank
5 Motor+generator
6 H

2
storage

7 Fuelcell
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1
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1
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1
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• possibilityoffeedingenergybacktothegrid

• internationalcompatibility



TheACandDCchargingprocessesforelectricvehiclesaredistinguishedaccordingto

thekindofcurrent,i.e.howthecurrentflowsbetweentheexternalchargingdeviceand

thevehicle.InACchargingdevices,thecharger(rectifier)isinstalledinthevehicle.In

DCchargingdevices,thecharger(rectifier)isinstalledoutsideofthevehicle,namelyin

theDCchargingstation.

Note:Chargingusinganexternalcharger,evenwithlowchargingperformance,isa

variantofDCcharging.

Forchargingpowersupto3.7kWtheuseofadedicatedchargingdeviceinthevehicle

andasingle-phaseconnectionisstate-of-the-arttechnologyintermsofabasicsolution

(ideallyinmode3).Forchargingpowershigherthan3.7kWthefollowingtwoalterna-

tiveACchargingoptionsareavailable:

a) AC3-phasechargingwithadedicatedhigh-powerchargerinstalledinthevehicle

b) AC3-phasechargingusingexistingcomponents(motorinverter)

TheDCchargingprocessknownas“fastcharging”,dependingonthechargingspeed,

allowsacomfortableextensionoftherangeforvehiclespoweredbybatteryonly(at

present,upto10km/minareconsideredtoberealistic).

The “Combined Charging System (CCS)” for the AC and DC charging of electric 

vehicles 

GermanandAmericanautomobilemanufacturers,incooperationwithchargingstation

andaccessoriesmanufacturers,arecurrentlydevelopingandstandardisingauniversal

chargingsystemsuitableforbothACandDCchargingcalledtheCCS(fordefinition,see

B.1.9).

Thecentralapproachofthissystemistheuseofasinglechargingpowerinletonthe

vehicle(“comboinlet”)andthejointuseofPlC(powerlinecommunication)technology

fortheancillaryservicesduringACchargingprocedures(optional)andforcommunica-

tionsduringtheentireDCchargingprocess(seeFigure15).
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Charger plug Electric vehicle
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Figure 15: Combined charging system for AC and DC charging using charging devices of 
type 1/type 2 and combo 1/combo 2, respectively

Numerousfunctionsandsafetymeasureswillensureeaseofusesothatuserswillnot

evenhavetoconsiderwhetherthechargingstationprovidesACorDCchargingser-

vicesandwhichinlettouse.Thismeansthatfullyautomatedchargingprocedurescan

berealisedwiththeaidofthecommunicationscontentinISO/IEC15118.Inaddition,

therearemeasuresforthesafealternatinguseofcontactsforACandDCchargingas

wellasprotectivemeasuresagainstarcingcausedbytheinadvertentdisconnectionof

thevehicleconnectorduringthechargingprocess.Thebackwardscompatibleintegra-

tionofloadmanagementandauthenticationaswellasDCchargingatajointcharging

connectionatthevehiclerepresentanadvantagecomparedtotheCHAdeMOcharg-

ingsystemavailableintheEuropeanmarketwhichthecustomerscanexperience.In

CHAdemMO,DCchargingisachievedwithanadditionalchargingconnectionwithouta

protectiveearthconductorPE.

Inductivecharging:ISO19363specifiesthevehicle-specificrequirementsforinductive

charging.TheworkisreflectedatNAAutombilintheworkinggroupNA052-01-21-05GAK.

Charging interface for light electric vehicles

Comparedtonormalvehicles,adaptedframeworkconditionsapplytothegroupof

lightelectricvehicles(lEVs).Earlystandardisationisofessentialimportancefortheir

wideuptake.

TherequirementsregardingthecharginginterfaceforlEVsarespecifiedinthestan-

dardsseriesIEC/TS61851-1currentlyunderdevelopment.ThisprojectconsidersACand

DCchargingaswellasbatterychangingsystemsandcommunicationoflEVs.Stan-

dardsandspecificationsdevelopedforlEVsarebasedonthemainstandardIEC61851-

1.Thus,avehiclecanusethealreadyexistinginfrastructureifIEC61851-1andthe
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standardsreferencedthereinarefullyimplemented.Therequirementsforrangeand

batterycapacityarelowerforlEVsthanforpassengercars.Thus,thechargingpower

forlEVsdoesnotnecessarilyneedtobethathigh.

RequirementsregardingplugsforACandDCchargingwillbespecifiedinfutureinIEC/

TS62196-4.However,thecountry-specificplug,e.g.Schuko-plug,isofessentialimpor-

tancefortheACchargingofpedelecsandsmalllEVsasthebatteryisoftenremovable

andchargedataplugpointathome.Toalsobeabletochargethesevehiclesinthe

publicspace,thistypeofplugpointmustalsobeavailableintheinfrastructure.This

wouldenableasimultaneouschargingoflEVsandpassengercars.Therequiredsafety

isachievedwithsuitablemeasures,e.g.achargerofprotectionclassIIandlowvoltage

(<60V).DCfastchargingcolumnswillhavetohavetheirowninfrastructuresincethe

powerrangeofcurrentchargingcolumnscoversadifferentvoltage.Theserequire-

mentsarespecifiedinIECTS61851-3.

ThesolutionstobestandardisedinthestandardsseriesIEC61851-3shouldcomple-

menttheexistingchargingmodesofIEC61851-1(chargingmode1to4)(e.g.regarding

thevoltagerange)andnotdefinecompetingchargingmodes).Interoperablesolutions

shouldbestandardisedsincetheseareseenasthe(future)expectationsoftheusers.

Requirements for light electric vehicles and electric bicycles

CENTC333isresponsibleforstandardisingactivitiesforbicycles.EN15194contains

safety-relatedrequirementsandtestmethodsfor“electricallypowerassistedcycles”

(EPAC).EC14764“Cityandtrekkingbicycles”isreferencedwithrespecttothetesting

ofoperationalstabilityofthecomponents.Otherstandardscanbereferencedwith

respecttorequirementsandthetestingofelectricandelectroniccomponents.ABATSO

standardwasdevelopedforthesafetyoflithium-ionbatteries.

Standardisationactivitiesfortherequirementsforlightelectricvehicleshappeninter-

nationallyatISO/TC22/SC27andnationallyatNA052-01-22AA.There,theproject

ISO18243“Electricallypropelledmopedsandmotorcycles–Specificationsandsafety

requirementsforlithium-ionbatterysystems”isinprogress.

4.3.3 Safety
Electrical safety

Essentialsafetyrequirementsfortheelectricvehicle,itsrechargeableenergystorage

system,theoperationalsafetyofelectricalsystems,andthesafetyofpersonsarecov-

eredinISO6469.Cablesforuseinroadvehiclesinvoltageclasses60Vand600Vare

standardisedinISO6722andISO14572.ISO17409specifiesthesafetyrequirements

forthevehiclewhenconnectingtoachargingstation.

•  Battery and DC voltages exceeding 400/600 V 

Theautomobileandautomotivesupplyindustrieshavebegundevelopingapplica-

tionsusingsystemvoltagesorbatteryvoltagesexceeding600V.Thecorresponding

safetystandardswillhavetobeelaboratedormodifiedassoonaspossible.

• Accidents and crashes 

Asfarasaccidentsareconcerned,rescueguidelinesalsohavetobetakenintoconsid-

erationsothatrescueworkersareprovidedwithallrelevantinformation.Duetothe

ThesolutionstobestandardisedinthestandardsseriesIEC61851-3shouldcomple-

menttheexistingchargingmodesofIEC61851-1(chargingmode1to4)(e.g.regarding

thevoltagerange)andnotdefinecompetingchargingmodes).Interoperablesolutions

shouldbestandardisedsincetheseareseenasthe(future)expectationsoftheusers.

Suggestion

 4.3.2.1
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increasedcomplexityoftherequirementstobeobservedduringrescueoperations,

thestructureofrescueguidelinesforsuchvehiclesneedstobestandardised.

AtISOTC22,thestandardISO6469-4“Electricallypropelledroadvehicles–Safety

specifications–Postcrashsafetyrequirements”isunderdevelopment,whichspecifies

requirementsforthevehicleafteranaccident.Finalisingandpublishingthisstandard

mustbeaimedforasquicklyaspossibleunderGermanmanagement.Germanyisalso

involvedinthedevelopmentofstandardISO17840“Roadvehicles–Informationfor

firstandsecondresponders–Rescuesheetforpassengercarsandlightcommercial

vehicles”onrescuesheets,whichshouldbefinalisedquickly.Rescuesheetsform

aninformationbasisforrescuepersonnelandprovide,amongstothers,positioning

andinformationonrelevantcomponents(HVline,controldevices,batteries,etc.)for

vehicleswithalternativepropulsionsystems.Furthermore,itmustbeexaminedhow

batterysystemscanbeputintoasafestateafteraseriousaccident.Anaccidentcan

damagethebatteryinsuchawaythatasaferecoveryofthevehicleisnotimmedi-

atelypossible.Inordertoavoidahazardforrescueandvehiclerecoverypersonnel,

itmustbepossibletodeterminewhetherabatterycanbetransportedsafely.Ifthis

isnotthecase,itmustbeclarifiedwhetherandunderwhichconditionsthebattery

canbeputintoasafestateagain(e.g.controlleddischarging).Thisproblemmustbe

investigatedinresearchinstitutions.Subsequently,therequirementsforstandardisa-

tionmustbedefinedandtheresearchresultsmustbeimplementedquicklyincor-

respondingstandards,e.g.fordefinedinterfacesforthesafedischargingofdamaged

batteries.

•  Functional safety 

TheISO26262seriescoversfunctionalsafetyintheautomotivesector(HWandSW

systems).

•  Fire hazard of lithium-ion batteries

Inordertoreducefirehazards,thestorageoflithium-ionbatteriesrequirescompli-

ancewithspecificregulations.Thus,standardsmustbedevelopedoveramedium-

termduration.

4.3.4 Components
Allstandardisationactivitiesinthecomponentsdomainoftheautomotiveindustry

focusonrequirementsonqualityandperformance,classification,and,whereappro-

priate,interfacestoothercomponentsorsystems.Intheelectromobilityfield,there

areopportunitiesforanearlydevelopmentofstandardswhichcanthenbereferredto

inrelevantregulations.Thisisespeciallytrueofelectricvehiclecomponentsandwill

enablesynergyeffectswithinGermany’sgloballyleadingautomotiveindustry.Further-

more,someoftheexistingstandardsandspecificationswillhavetobeextendedand

modified.Thisappliesforexampletostandardsandspecificationscoveringthetechni-

calcharacteristicsofcablesandfuses,andtostandardsontestingthesuitabilityof

componentsforautomotiveapplications.

AtISOTC22,thestandardISO6469-4“Electricallypropelledroadvehicles–Safety

specifications–Postcrashsafetyrequirements”isunderdevelopment,whichspecifies

requirementsforthevehicleafteranaccident.Finalisingandpublishingthisstandard

mustbeaimedforasquicklyaspossibleunderGermanmanagement.Germanyisalso

involvedinthedevelopmentofstandardISO17840“Roadvehicles–Informationfor

firstandsecondresponders–Rescuesheetforpassengercarsandlightcommercial

vehicles”onrescuesheets,whichshouldbefinalisedquickly.Rescuesheetsform

aninformationbasisforrescuepersonnelandprovide,amongstothers,positioning

andinformationonrelevantcomponents(HVline,controldevices,batteries,etc.)for

vehicleswithalternativepropulsionsystems.Furthermore,itmustbeexaminedhow

batterysystemscanbeputintoasafestateafteraseriousaccident.Anaccidentcan

damagethebatteryinsuchawaythatasaferecoveryofthevehicleisnotimmedi-

atelypossible.Inordertoavoidahazardforrescueandvehiclerecoverypersonnel,

itmustbepossibletodeterminewhetherabatterycanbetransportedsafely.Ifthis

isnotthecase,itmustbeclarifiedwhetherandunderwhichconditionsthebattery

canbeputintoasafestateagain(e.g.controlleddischarging).Thisproblemmustbe

investigatedinresearchinstitutions.Subsequently,therequirementsforstandardisa-

tionmustbedefinedandtheresearchresultsmustbeimplementedquicklyincor-

respondingstandards,e.g.fordefinedinterfacesforthesafedischargingofdamaged

batteries.

Suggestion

4.3.3.1

Inordertoreducefirehazards,thestorageoflithium-ionbatteriesrequirescompli-

ancewithspecificregulations.Thus,standardsmustbedevelopedoveramedium-

termduration.

Suggestion

4.3.3.2
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ISO16750“Roadvehicles–Environmentalconditionsandtestingforelectricalanelec-

tronicequipment”mustbereviewedanditmustbedeterminedwhetherthisstandard

shouldbeextendedtoenvironmentalconditionsforelectricandelectronicsystemsin

roadvehicles.

Thefollowing,currentlyongoingprojectshouldalsobeconsideredandshouldbecon-

cludedunderGermanmanagement:

• ISO/AWI19453“Roadvehicles–Environmentalconditionsandtestingforelectrical

andelectronicequipmentfordrivesystemofelectricpropulsionvehicles”.

• ISO/AWIPAS19295“Electricallypropelledroadvehicles–Specificationofvoltage

sub-classesforvoltageclassB”

Inaddition,thefollowingstandardsmustbereviewedforpossibleamendmentsforthe

overallvehicleincludingthedrivetrain:

• ISO23828“Fuelcellroadvehicles–Energyconsumptionmeasurement–Vehicles

withcompressedhydrogen”

• StandardsseriesISO23274“Hybrid-electricroadvehicles–Exhaustemissionsand

fuelsconsumptionmeasurements”

• ISOTR11954“Fuelcellroadvehicles–Maximumspeedmeasurement”

• ISOTR11955“Hybrid-electricroadvehicles–Guidelinesforchargebalancemeasure-

ment”

• ISO8715“Electricroadvehicles–Roadoperatingcharacteristics”

Furthermore,specificationsoncurrentconsumptionvalueswhileidlearecurrently

beingpreparedforelectricvehicles.

4.3.5 Batteries
Onlylithium-ionbatterieshavebeenconsideredintheGermanStandardisationRoad-

mapforElectromobility.Othertechnologiesarenotexplicitlydiscussedbecause,inthe

opinionofexperts,theirusewillplayonlyasubordinateroleinthecomingdecade.As

farasenergystoragedensityandhandlingareconcerned,lithium-ionbatteriesarecur-

rentlythebesttechnicalsolution.

Itsvolumeandmassmakethetractionbatteryadominantsystemcomponentinvehi-

cles.Standardisingtheexternalgeometryofthebatterywouldleadtoaconsiderable

restrictionoffreedominvehicledesignaswellasintheoptimisationofmass,function-

alityanduser-friendliness.Apartfromthis,thewidevarietyofvehicletypes(citycar,

smallcar,familycar,sportscar,SUV,bus,lorry,etc.)counteractstheeffectsofstan-

dardisingbatterygeometry,asthiswouldonlynecessitateincreasedeffortsinvehicle

designwhichcannotbecompensatedbytheadvantagesinbatterydesign.However,

standardisingthedimensionsandcontactlocationsofbatterycellsforuseinautomo-

tiveapplicationswouldsupporteffectivesystemdevelopment.Standardisationofthe

dimensionsofcellsandthepositionofcontactlocationswithinthebatterysystemwas

implementedsuccessfullyataninternationalandnationallevel.ISO/PAS16898“Electri-

callypropelledroadvehicles–Dimensionsanddesignationofsecondarylithium-ion

cells”waspublishedin2012;DINSPEC91252“Electricroadvehicles–Batterysystems

–Dimensionsforlithium-ioncells”waspublishedin2011.

ISO16750“Roadvehicles–Environmentalconditionsandtestingforelectricalanelec-

tronicequipment”mustbereviewedanditmustbedeterminedwhetherthisstandard

shouldbeextendedtoenvironmentalconditionsforelectricandelectronicsystemsin

roadvehicles.

Thefollowing,currentlyongoingprojectshouldalsobeconsideredandshouldbecon-

cludedunderGermanmanagement:

• ISO/AWI19453“Roadvehicles–Environmentalconditionsandtestingforelectrical

andelectronicequipmentfordrivesystemofelectricpropulsionvehicles”.

• ISO/AWIPAS19295“Electricallypropelledroadvehicles–Specificationofvoltage

sub-classesforvoltageclassB”

Inaddition,thefollowingstandardsmustbereviewedforpossibleamendmentsforthe

overallvehicleincludingthedrivetrain:

• ISO23828“Fuelcellroadvehicles–Energyconsumptionmeasurement–Vehicles

withcompressedhydrogen”

• StandardsseriesISO23274“Hybrid-electricroadvehicles–Exhaustemissionsand

fuelsconsumptionmeasurements”

• ISOTR11954“Fuelcellroadvehicles–Maximumspeedmeasurement”

• ISOTR11955“Hybrid-electricroadvehicles–Guidelinesforchargebalancemeasure-

ment”

• ISO8715“Electricroadvehicles–Roadoperatingcharacteristics”

Furthermore,specificationsoncurrentconsumptionvalueswhileidlearecurrently

beingpreparedforelectricvehicles.

Suggestion

4.3.4.1
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Furthermore,thedevelopmentofstandardISO18300“Electricallypropelledroadvehi-

cles–Specificationsforlithium-ionbatterysystemscombinedwithleadacidbatteryor

capacitator”mustbeconcludedquicklyunderGermanmanagement.

Thesafetyofbatterysystemsisanareawhereaimingforuniformstandardsmustbe

ofhighestpriority.Uniformtestmethodsforbatterysystemsandbatterycellsforthe

evaluationofsafetyandperformancecharacteristicsarespecifiedatISOandIEC.The

ISO12405series“Electricallypropelledroadvehicles–Testspecificationforlithium-Ion

tractionbatterysystems”mustbeconsideredinthiscontextandspecifiesappliedsys-

temtests.TestingofthecellsisdescribedinthestandardsseriesIEC62660“Secondary

batteriesforthepropulsionofelectricroadvehicles”.OngoingworkonIEC62660-3

“Secondarylithium-ioncellsforthepropulsionofelectricroadvehicles–Part3:Safety

requirementsforcellsandmodules”mustbeconcludedquickly.ThenecessityofCoP

(conformityofproduction)standardsshouldbereconsideredinordertobeableto

monitorthe“innervalues”ofthebatterycellsaftertheproductionprocess.Thecurrent

testmethodsmustbefurtherdevelopedandcontinuouslyadaptedtointernational

requirements.

Thereiscurrentlynoimmediatedemandforastandardwhichcanbeusedtodeter-

minetheremainingoperatinglifeofthebatterybysavingthenecessaryparameters.

Thepossibilitytodeterminetheremainingoperatinglifeisthesubjectofcurrent

researchprojects.Dependingontheseresearchresults,therequirementforstandardi-

sationshouldbeevaluatedafterwards.

Replacementofbatteriesorrechargeablebatteriesisanestablishedsolutionforpede-

lecsthatarealreadyonthemarket.Thestandardisationoftheinterfacewithrecharge-

ablereplacementbatterieswillleadtoscaleeconomiesandthepotentialtosavecosts.

4.3.6 Fuel cells 
Theindustryisdevelopingfuelcellsandtherelatedhydrogensupplyinfrastructurein

parallel.ManyofthemeasuresconcerningcorrespondingregulationsattheEuropean

andinternationallevelhavealreadyreachedanadvancedstatusandshouldbeimple-

mentedasquicklyaspossible.InGermany,measuresarebeingcoordinatedby“NOW

GmbH”(NationaleOrganisationWasserstoff-Brennstoffzellen–NationalOrganisation

ofHydrogenandFuelCellTechnology)inclosecooperationwiththerelevantfederal

ministries.

Theuseoffuelcellswilloccurwithacertaintimedelaycomparedtotheuseofbattery-

drivenvehicles.Inordertoavoidforcingtechnologicaldevelopmentsinacertain

directionataprematurestage,standardisationworkinthisfieldshouldbestartedas

required;itisrecommendedtoobserveandfollowthetopicbythegroupDKE/K384

“Fuelcells”aswellasNPEAG4.

Furthermore,thedevelopmentofstandardISO18300“Electricallypropelledroadvehi-

cles–Specificationsforlithium-ionbatterysystemscombinedwithleadacidbatteryor

capacitator”mustbeconcludedquicklyunderGermanmanagement.

Thesafetyofbatterysystemsisanareawhereaimingforuniformstandardsmustbe

ofhighestpriority.Uniformtestmethodsforbatterysystemsandbatterycellsforthe

evaluationofsafetyandperformancecharacteristicsarespecifiedatISOandIEC.The

ISO12405series“Electricallypropelledroadvehicles–Testspecificationforlithium-Ion

tractionbatterysystems”mustbeconsideredinthiscontextandspecifiesappliedsys-

temtests.TestingofthecellsisdescribedinthestandardsseriesIEC62660“Secondary

batteriesforthepropulsionofelectricroadvehicles”.OngoingworkonIEC62660-3

“Secondarylithium-ioncellsforthepropulsionofelectricroadvehicles–Part3:Safety

requirementsforcellsandmodules”mustbeconcludedquickly.ThenecessityofCoP

(conformityofproduction)standardsshouldbereconsideredinordertobeableto

monitorthe“innervalues”ofthebatterycellsaftertheproductionprocess.Thecurrent

testmethodsmustbefurtherdevelopedandcontinuouslyadaptedtointernational

requirements.

Suggestion

4.3.5.1

Theuseoffuelcellswilloccurwithacertaintimedelaycomparedtotheuseofbattery-

drivenvehicles.Inordertoavoidforcingtechnologicaldevelopmentsinacertain

directionataprematurestage,standardisationworkinthisfieldshouldbestartedas

required;itisrecommendedtoobserveandfollowthetopicbythegroupDKE/K384

“Fuelcells”aswellasNPEAG4.

General 

suggestion
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4.3.7 Capacitors
Capacitorsintheformofdouble-layercapacitors(super-capacitorsandultra-capacitors)

canbeusedasenergystoragedevicesforelectricvehicles.Atpresent,theseareof

relevanceparticularlyforhybridvehicleapplications.Thehighenergystoragedensity

ofcapacitorsplaysanimportantrolehere.IEC62576“Electricdouble-layercapacitors

foruseinhybridelectricvehicles–Testmethodsforelectricalcharacteristics”describes

testingproceduresforelectricparameters.

Thereisaresearchdemandforcapacitorsforelectricdrives.ThecoordinationofNWIP

IEC69/243/NPdevelopingthestandard“Electricdouble-layercapacitorsforautomo-

tiveapplications–Testmethodsforelectricalcharacteristics,life-timeanddurability,

environmentalperformanceandsafety”shouldbecontinuouslyfollowed.

4.3.8 Special use-case scenarios – breakdown service 
Roadsideassistanceforvehiclesthathavestalledduetoadepletedbatterycanbe

consideredasaspecialusecase.Specialvehicleswithanautonomouselectricitysup-

ply(fromagenerator)andapowerfulon-boardACorDCchargingstationcouldbe

deployedforthispurpose:thestalledvehiclecouldbeconnectedtothisspecialvehicle

usingastandardchargingcabletotransferafairlylargeamountofchargingenergy

withinashorttime.

AfeasiblealternativeforthefuturewhencarswithV2Gcapabilitywillbeavailable

mightbetotransferenergyfromonevehicletoanother.Thisspecialcaseinwhicha

vehicleactsasatemporarychargingstationwillhavetobeincludedasaseparatetopic

intheISO/IEC15118communicationsstandard.Furthermore,aspecialvehicle-to-vehi-

clecablewouldbeneededforthisprocedure.

4.3.9 Current electric vehicles standardisation activities
Whenexaminingstandardisationactivitiesforelectricvehicles,therespectivescopeof

applicationwithrespecttovehiclecategoriesmustbeconsidered.Figure16showsthe

statusofthemostimportantstandardisationprojectsforelectricvehicles.

Table 1: Overview of current standardisation activities relating to electric vehicles, 
August 2014

Designation Subject/title Status

ISO 6469-4 Electricallypropelledroadvehicles–Safetyspecifications–
Part4:Postcrashelectricalsafety

DIS

ISO 10924-5 Roadvehicles–Circuitbreakers–Part5:Circuitbreakers
withtabswithratedvoltageof450V

DIS

ISO 11451-2 Roadvehicles–Vehicletestmethodsforelectrical
disturbancesfromnarrowbandradiatedelectromagnetic
energy–Part2:Off-vehicleradiationsources

FDIS

ISO 11451-3 Roadvehicles–Vehicletestmethodsforelectrical
disturbancesfromnarrowbandradiatedelectromagnetic
energy–Part3:On-boardtransmittersimulation

FDIS

ISO 15118-3 Roadvehicles–Vehicletogridcommunicationinterface–
Part3:Physicalanddatalinklayerrequirements

FDIS

Thereisaresearchdemandforcapacitorsforelectricdrives.ThecoordinationofNWIP

IEC69/243/NPdevelopingthestandard“Electricdouble-layercapacitorsforautomo-

tiveapplications–Testmethodsforelectricalcharacteristics,life-timeanddurability,

environmentalperformanceandsafety”shouldbecontinuouslyfollowed.

Suggestion

4.3.7.1
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Designation Subject/title Status

ISO 15118-4 Roadvehicles–Vehicletogridcommunicationinterface–
Part4:Networkandapplicationprotocolconformancetest

CD

ISO 15118-5 Roadvehicles–Vehicletogridcommunicationinterface–
Part5:Physicallayeranddatalinklayerconformancetest

CD

ISO 15118-6 Roadvehicles–Vehicletogridcommunicationinterface–
Part6:Generalinformationanduse-casedefinitionfor
wirelesscommunication

CD

ISO 15118-7 Roadvehicles–Vehicletogridcommunicationinterface–
Part7:Networkandapplicationprotocolrequirementsfor
wirelesscommunication

AWI

ISO 15118-8 Roadvehicles–Vehicletogridcommunicationinterface–
Part8:Physicallayeranddatalinklayerrequirementsfor
wirelesscommunication

AWI

ISO 17409 Electricallypropelledroadvehicles–Connectiontoan
externalelectricpowersupply–Safetyrequirements

DIS

ISO 17840 Roadvehicles–Informationforfirstandsecond
responders–Rescuesheetforpassengercarsandlight
commercialvehicles

DIS

ISO 18243 Electricallypropelledmopedsandmotorcycles–
Specificationsandsafetyrequirementsforlithium-ion
tractionbatterysystems

CD

ISO 18300 Electricallypropelledroadvehicles–Specificationsfor
lithium-ionbatterysystemscombinedwithleadacid
batteryorcapacitor

DIS

ISO PAS 
19295

Electricallypropelledroadvehicles–Specificationof
voltagesub-classesforvoltageclassB

AWI

ISO PAS 
19363

Electricallypropelledroadvehicles–Magneticfield
wirelesspowertransfer–Safetyandinteroperability
requirements

AWI

ISO 19453 
Parts 1 – 4

Roadvehicles–Environmentalconditionsandtestingfor
electricalandelectronicequipmentfordrivesystemof
electricpropulsionvehicles

AWI

ISO 19642 
Parts 1 – 10

Roadvehicles–Automotivecables NP

Note: OtherrelevantstandardsrelatingtoelectromobilityarelistedinTable2.
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Figure 16: Status of the major standardisation projects relating to electric vehicles,  
August 2014 

AWI  Approved Work Item 
CD Committee Draft  
DIS Draft International Standard 
FDIS Final Draft International Standard
IS International Standard 

 Phase
 completed

 Phase
 notcompleted

V
e

h
ic

le

ISO 6469-4
Electricallypropelledroadvehicles
Safetyspecification–Postcrashsafety

2016

ISO 11451
Electricallypropelledroadvehicles–Connection
toanexternalelectricpowersupply–Safety
requirements

2015

ISO/IEC 15118-1
V2Gcommunicationinterface
Generalinformationanduse-casedefinition

2013

ISO/IEC 15118-2
V2Gcommunicationinterface
Networkandapplicationprotocolrequirements

2014

ISO/IEC 15118-3
V2Gcommunicationinterface
Physicalanddatalinklayerrequirements

2015

ISO/IEC 15118-4
V2Gcommunicationinterface
Networkandapplicationconformancetest

2015

ISO/IEC 15118-5 new
V2Gcommunicationinterface
Physicallayeranddatalinklayerconformancetest

2017

ISO/IEC 15118-6 new
V2Gcommunicationinterface
Generalinformationanduse-casedefinitionfor
wirelesscommunication

2017

ISO/IEC 15118-7 new
V2Gcommunicationinterface
Networkandapplicationprotocolrequirements
forwirelesscommunication

2017

ISO/IEC 15118-8 new
V2Gcommunicationinterface
Physicallayeranddatalinklayerrequirements
forwirelesscommunication

2017

ISO 17409 new
Connectionofthevehicletothegrid
Changinginterfaceforelectricvehicles

2015

ISO PAS 19295
Electricallypropelledroadvehicles
Specificationofvoltagesub-classesforvoltageclassB

2018

C
o

m
p

o
n

e
n

ts

ISO 10924-5
Roadvehicles–Circuitbreakers–Circuit
breakerswithtabswithratedvoltageof450V

2015

ISO 12405-3
Testspecificationforlithium-iontraction
batterypacksandsystems
Safetyperformancerequirements

2014

ISO 19642 new
Roadvehicles
AutomativecablesPart1–10

2018

AWI CD  DIS FDIS IS

AWI CD  DIS FDIS IS

Standard

Standard
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4.4 Types of energy supply for electric vehicles 

Itmustbepossibletochargeelectricvehicles“anywhereandanytime”:thesuggestion

fora“GuidelineoftheEuropeanParliamentandCouncilofEuropeontheconstruction

oftheinfrastructureforalternativefuels”comprisingtheconstructioninfrastructureof

alternativefuelsandthedeterminationofuniformtechnicalspecificationsintheEuro-

peanUnionwasconfirmedbytheEuropeanParliamentinApril2014.Theinteroperabil-

ityofvehiclesofdifferentmanufacturersandinfrastructureofdifferentoperatorsmust

beensured.Standardisationandspecificationofchargingtechnologyandpayment/

billingsystemsmustensurethatasafecharginginterfaceiscreatedfortheuser,which

iseasytouse.

Itisrecommendedtodevelopsuitablestandardsforthepayment/billingofcharging

withnon-networkfrequency,whichcanbereferencedinweightsandmeasuresauthori-

sationprovisions.ThisappliesparticularlyforDCandinductivecharging.Theuseof

smartmetersmayalsobeconsideredforpayment/billing.However,therequirements

forexamplefordatasecuritymustbetakenintoaccount.Theprovisiondevelopment

groupofthePTB(PhysicalandTechnicalInstituteoftheFederalRepublicofGermany)

shouldbeincluded.

Uniformroamingrulesarethereforeseenasnecessaryandapproachesforstandardisa-

tionmustbereviewedsoon.Theuserinterestsmusthavepriorityovertheinterestsof

individualcompanies.ThisstatementalsoappliestothecountriesChina,Japanand

KoreaintendingtouseseparatevehicleinletsforACandDCcharging.ACEAdemands

theuseofinletsoftype2andcombo2.Thus,theuseoftheCCSchargingsystemis

recommended,whichfulfilstheserequirements.Areductionofthegloballyusedplug

systemsshouldbesought.

Chargingstationscanbeinstalledinprivate,semi-private,publicandsemi-publicareas.

Dependingonthelocationandtherangeoffunctionstobeprovided,severaldifferent

functionalunitswillberequired.

ThechargingstationsincludingchargingmodesareworkedoninIEC/TC69for

standardsseriesIEC61851“Electricvehicleconductivechargingsystem”.Itmustbe

ensuredthatIEC61851ispreparedopenlytowardstechnologies.IEC61851-1mustbe

reviewedwithrespecttothefullsupportofthedescribedapproachforDCcharging

(CCS).

ThecontentsofIEC61851part21andISO17409shouldbepreferablypreparedin

cooperationwithmode5.

IEC61851-1currentlydefinesfourconductivechargingmodes.Modes1to3relate

tochargingwithachargerunitinstalledinthevehicle(on-boardcharger);mode4

describestheuseofan“off-boardcharger”.

Itmustbepossibletochargeelectricvehicles“anywhereandanytime”:thesuggestion

fora“GuidelineoftheEuropeanParliamentandCouncilofEuropeontheconstruction

oftheinfrastructureforalternativefuels”comprisingtheconstructioninfrastructureof

alternativefuelsandthedeterminationofuniformtechnicalspecificationsintheEuro-

peanUnionwasconfirmedbytheEuropeanParliamentinApril2014.Theinteroperabil-

ityofvehiclesofdifferentmanufacturersandinfrastructureofdifferentoperatorsmust

beensured.Standardisationandspecificationofchargingtechnologyandpayment/

billingsystemsmustensurethatasafecharginginterfaceiscreatedfortheuser,which

iseasytouse.

General 

suggestion

Itisrecommendedtodevelopsuitablestandardsforthepayment/billingofcharging

withnon-networkfrequency,whichcanbereferencedinweightsandmeasuresauthori-

sationprovisions.ThisappliesparticularlyforDCandinductivecharging.Theuseof

smartmetersmayalsobeconsideredforpayment/billing.However,therequirements

forexamplefordatasecuritymustbetakenintoaccount.Theprovisiondevelopment

groupofthePTB(PhysicalandTechnicalInstituteoftheFederalRepublicofGermany)

shouldbeincluded.

Uniformroamingrulesarethereforeseenasnecessaryandapproachesforstandardisa-

tionmustbereviewedsoon.Theuserinterestsmusthavepriorityovertheinterestsof

individualcompanies.ThisstatementalsoappliestothecountriesChina,Japanand

KoreaintendingtouseseparatevehicleinletsforACandDCcharging.ACEAdemands

theuseofinletsoftype2andcombo2.Thus,theuseoftheCCSchargingsystemis

recommended,whichfulfilstheserequirements.Areductionofthegloballyusedplug

systemsshouldbesought.

Suggestion

4.4.1

ThechargingstationsincludingchargingmodesareworkedoninIEC/TC69for

standardsseriesIEC61851“Electricvehicleconductivechargingsystem”.Itmustbe

ensuredthatIEC61851ispreparedopenlytowardstechnologies.IEC61851-1mustbe

reviewedwithrespecttothefullsupportofthedescribedapproachforDCcharging

(CCS).

ThecontentsofIEC61851part21andISO17409shouldbepreferablypreparedin

cooperationwithmode5.

Suggestion

4.4.2
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• Mode1:
_ ACchargingatnormalmainsoutletswithupto16A
_ single-phase250V(AC),orthree-phase480V(AC)*)
_ noprotectiondevicesprescribedinthechargingcable
_ RCDindomesticinstallationsanessentialprerequisite
_ noenergyfeedback,nocommunications
_ prohibitede.g.intheUSA

• Mode2:
_ ACchargingatnormalmainsoutletswithupto32A
_ single-phase250V(AC),orthree-phase480V(AC)*)
_ chargercablewithintegratedsafetydevicesinanin-cablecontrolboxcomprising

IC-CPD,controlpilotandproximitysensor
_ withoutenergyfeedback,communicationsbetweenthein-cablecontrolboxand

theelectricvehicleispossibleviathecontrolpilot

• Mode3:
_ ACchargingatspecialchargingstationswithupto63A
_ single-phase250V(AC),orthree-phase480V(AC)*)
_ chargingcablewithpluginaccordancewithIEC62196-2
_ noIC-CPDrequiredinthecable,asthesafetyequipmentisapermanentpartofthe

chargingstation
_ pluginterlockpermitsunsupervisedoperation,eveninapublicspace
_ asopposedtomodes1and2,energyfeedbackispossible,sincecommunications

arebidirectionalthroughout,controlispossibleandplugscanbelocked

• Mode4:DCchargingwithoff-boardchargingequipment
_ DCchargingwithspecialchargingstations,mostlyquick-chargingstations
_ chargingvoltageandcurrentaresystem-dependent,sostandardisationisrequired
_ chargingcableswithenergyandcontrolcores
_ duetotheuseofDC,sophisticatedprotectionmeasuresarenecessary,e.g.insula-

tionmonitoring

*)ThevoltageslistedrefertothestandardsIEC61851andIEC62196.InGermanythe

nominalvoltagesare230V/400V.

ConsideringthetypicalvaluesforcurrentandvoltageapplicableinGermany,thetyp-

icallyusedpowerclasses3.7,11,22and43kWapplytoACchargingandthepower

classes10,20,50,100150,200and350kW,respectively,applytoCDcharging.

ThetechnicalconnectionrequirementsforACandDCchargingstationsarespecified

inVDE-AR-N4102.

Fundamentaltechnicalframeworkconditionsforthewirelesschargingofelectric

vehicles(thereareseveralphysicalpossibilitiesforwirelesscharging,butthepresent

GermanStandardisationRoadmapforElectromobilityfocusesoninductivecharging)

arecurrentlydevelopedaspartofseveralfundedprojects.Fromacurrentpointofview,

well-groundedstandardisationsuggestionscanonlybemadeonthebasisoftheresults

oftheseprojects.TheGermanstandpointwithrespecttostandardisationproject

IEC61980-1(“Electricvehiclewirelesspowertransfersystem”)withstatusFDISmust

becoordinatedbetweenthedifferentgroups.Acontinuousandactiveinvolvementof

Fundamentaltechnicalframeworkconditionsforthewirelesschargingofelectric

vehicles(thereareseveralphysicalpossibilitiesforwirelesscharging,butthepresent

GermanStandardisationRoadmapforElectromobilityfocusesoninductivecharging)

arecurrentlydevelopedaspartofseveralfundedprojects.Fromacurrentpointofview,

well-groundedstandardisationsuggestionscanonlybemadeonthebasisoftheresults

oftheseprojects.TheGermanstandpointwithrespecttostandardisationproject

IEC61980-1(“Electricvehiclewirelesspowertransfersystem”)withstatusFDISmust

becoordinatedbetweenthedifferentgroups.Acontinuousandactiveinvolvementof

Suggestion

4.4.3
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Germanexpertsalsoataninternationallevelmustbeaimedespeciallyfortheprojects

IEC/TS61980-2and-3inordertoavoidtheprematurespecificationandstandardisation

oftechnicalsolutions,whichwouldinhibittechnicalprogressandlimitthevariabilityof

goodsolutions.

Itmustbeensuredthatthecontentsofongoinginternationalprojectsoninductive

chargingareharmonised.Inthiscontext,theongoingprojectsIEC61980,ISOPAS

19363(“Electricallypropelledroadvehicles–Magneticfieldwirelesspowertransfer–

Safetyandinteroperabilityrequirements”)andISO15118(“Roadvehicles–Vehicleto

gridcommunicationinterface”)mustbeconsidered.

4.4.1 AC charging 
AlternatingcurrentchargingstationsinaccordancewithIEC61851-1and-22are

comparativelysimpleandinexpensive.Theycanbedesignedeitherassingle-phase

chargingstations(alternatingcurrent)orthree-phasechargingstations.Onlyaslight

additionaleffortisrequiredtoachievethreetimesasmuchpowerwiththesamecur-

rentusingachargingstationwithathree-phaseACconnection.Figure17showsapos-

sibleblockdiagramofapublicconductivechargingstation.

Communication 
modules

Components 
Electrical installations

Communication
withvehicle

Communication
withcustomer

Communicationwith
utility/operator

User interface 
(operation / identifi cation)

Interface to vehicle 
(energy, signals, data)

Switching

Wiring/cableprotection

Protectionofpersons

Over-voltageprotection

Energymetering/
billingandpayment

Grid connection
Supply feed / feedback

H
o

u
sin

g

Control

Monitoring

Diagnosis

Remoteservicing

Figure 17: Block diagram of a public station for the conductive AC charging of electric vehicles 
(schematic)

Germanexpertsalsoataninternationallevelmustbeaimedespeciallyfortheprojects

IEC/TS61980-2and-3inordertoavoidtheprematurespecificationandstandardisation

oftechnicalsolutions,whichwouldinhibittechnicalprogressandlimitthevariabilityof

goodsolutions.

Itmustbeensuredthatthecontentsofongoinginternationalprojectsoninductive

chargingareharmonised.Inthiscontext,theongoingprojectsIEC61980,ISOPAS

19363(“Electricallypropelledroadvehicles–Magneticfieldwirelesspowertransfer–

Safetyandinteroperabilityrequirements”)andISO15118(“Roadvehicles–Vehicleto

gridcommunicationinterface”)mustbeconsidered.

Suggestion

4.4.3

(continued)
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Dependingonitslocationandthechargingmodes,achargingstationmustsupport

differentcombinationsoffunctionsandmeetvariousrequirements.Thefollowing

aspectsinparticularneedtobetakenintoconsideration:

1. Energy fl ows 
_provision
_ loadmanagement(smartgrid)
_energyfeedbackintointothegrid

2. Control/safety
_pilotsignal
_pluginterlock
_disconnecting,switchingandprotection

3. Communications 
_accesspermission
_billing(“metering”)
_userinterface
_energyfeedbackintothegrid
_ loadmanagement(smartgrid)

4. Accessibility
_Theapplicablestandardsaretobeobserved

5. Value-added services
_Workonframeworkconditionsisstillrequired

ThestandardisationprojectIEC62752“In-CableControlandProtectionDevicefor

mode2chargingofelectricroadvehicles(IC-CPD)”initiatedbyGermanycurrentlyhas

thestatusCDVandshouldbepursuedandconcludedunderGermanmanagement.

4.4.2 DC charging 
IndesigningtheDCcharginginfrastructure,amorecentralisedapproachthatassumes

that“supervised”chargingisthemostcommonpracticeisbeingtakenwhichhelps

protectstationsagainstvandalism.So-called“DCwallboxes”thatoffercombinedAC

andDCchargingarealsobeingconsideredasprivatepremiumorvehiclefleetsolu-

tions.

Fromatechnicalaspect,DCchargingsystemscanbefurtherclassifiedintocontrolled

anduncontrolledsystems,aswellasintogalvanicallyisolatedorgalvanicallycoupled

systems,accordingtothecontroltechnologyused.Inacontrolledsystem,theDC

chargingstationsuppliesjustthevoltagesandcurrentsthatarerequiredtopowerthe

vehicle’son-boardsystems(andthereforeforchargingthebattery)accordingtotheset

pointsfortherespectivevehicle.IncontrasttouncontrolledsystemsinwhichtheDC

chargingstationprovidesacertainconstantvoltage,additionalvoltageconversionin

thevehicleisnotrequired.

PresentdiscussiontendstofavourgalvanicallyisolatedDCchargingstations.These

enabletheoptimisationandtechnicalsimplificationoftheentiresystemcomprising

boththestationandthevehicle.Atthesametime,onlythedevelopmentofcontrolled

systemsisbeingpursuedsothattheadvantagesofDCchargingcanbefullyexploited,

sincethechargingequipmentwillbeinthestationaryinfrastructureinsteadofinside

thevehicle.

ThestandardisationprojectIEC62752“In-CableControlandProtectionDevicefor

mode2chargingofelectricroadvehicles(IC-CPD)”initiatedbyGermanycurrentlyhas

thestatusCDVandshouldbepursuedandconcludedunderGermanmanagement.

Suggestion

4.4.1.1
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AspartofarevisionofIEC61851-23,areferencetothesafetygroupstandardDINEN

62477-1(VDE0558-447-1)shouldbeincluded.

4.4.3 Inductive charging 
Resonantinductioncharging(inductivecharging)isdescribedintheGermanapplica-

tionrule(VDEAR-E2122-4-2)whichwaspublishedinMarch2011.Thisruledescribes

keytechnicaldataandprotectionobjectives.Ataninternationallevel,thestandards

seriesIEC61980isunderdevelopment.AnSAETaskForcehasalsobeeninexistence

sincetheendof2010.BothofthesebodiesalsousetheaforementionedGermanappli-

cationrule.

IntheGermanapplicationrule,resonantinductionchargingisdescribedaswireless

chargingwithoutkinematiccontrolmechanismsdesignedtoprovidegoodergonomics

andaccessibility.Duetodevelopinginvestigations,solutionswithmechanicaladjust-

mentarebeingdiscussed.Thefieldstrengthsusedarekepttosuchalowlevelthat

noneofthegloballyacceptedrecommendedlimitsareexceededandtherearenorisks

tohealthevenafterseveralhoursofwhole-bodyexposure.

WorkattheIEC61980seriesmustbepromotedinsuchawaythatthestandardised

regulationsforsafeinductivechargingintherangeofsmallandmediumpowerrates

areformulatedandpublishedbytheendof2015.

Subsequently,theIEC61980seriesmustberevisedinsuchawaythatthestandardised

regulationsforsafeandinteroperableinductivechargingintherangeofsmalland

mediumpowerratesareformulatedandpublishedbytheendof2018.

4.4.4 Automatic connection methods
Systemsfortheautomaticconnectionofthevehicleplugcombinetheadvantagesof

cabledandinductivechargingmethods.

Existingtechnicalsystemsarecurrentlyinaresearchandtestingphase.Firstresults

alreadyshowthatinexpensivesystemswithhighconformitywiththeexistingstandards

canbegenerallyrealised.

Itisrecommendedthattheprocessesafterasuccessfulautomaticconnectioncom-

plywiththefundamentalsafetyandcommunicationrequirementsofthestandards

ISO17409andIEC61851.

IEC61851mustbecomplementedwiththetopologydescription(specialcaseofcon-

nectionmethod“caseC”).Furthermore,cancellationconditionsandproceduresfor

interruptioninfluencesduringtheconnectionprocessmustbedefinedforthepersonal,

machine,vehicleandenvironmentalsafety.

AspartofarevisionofIEC61851-23,areferencetothesafetygroupstandardDINEN

62477-1(VDE0558-447-1)shouldbeincluded.

Suggestion

4.4.2.1

WorkattheIEC61980seriesmustbepromotedinsuchawaythatthestandardised

regulationsforsafeinductivechargingintherangeofsmallandmediumpowerrates

areformulatedandpublishedbytheendof2015.

Subsequently,theIEC61980seriesmustberevisedinsuchawaythatthestandardised

regulationsforsafeandinteroperableinductivechargingintherangeofsmalland

mediumpowerratesareformulatedandpublishedbytheendof2018.

Suggestion

4.4.3.1

Itisrecommendedthattheprocessesafterasuccessfulautomaticconnectioncom-

plywiththefundamentalsafetyandcommunicationrequirementsofthestandards

ISO17409andIEC61851.

General 

suggestion

IEC61851mustbecomplementedwiththetopologydescription(specialcaseofcon-

nectionmethod“caseC”).Furthermore,cancellationconditionsandproceduresfor

interruptioninfluencesduringtheconnectionprocessmustbedefinedforthepersonal,

machine,vehicleandenvironmentalsafety.

Suggestion

4.4.4.1
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Standardsforwirelessauthorisationandauthentication(AA)aswellasforthelocating

andpositioningoftheelectricvehiclemustbeimplementedinordertoimplement

interoperablesystems.Inparticular,synergieswiththeguidelinesforinductivesystems

(IEC61980andISO1936)whicharecurrentlybeingpreparedaswellaswirelesscom-

municationaccordingtoISO15118-6canbeformedinthiscontext.Thisalsoapplies

forthepositioningofthevehicleinterfaceinanalogywiththepick-uptruck,ifafloor-

facinginstallationisintended.

TheresultsofIECstrategygroup07intheareaof“ServiceRobots”canbeusedasa

startingpointtoderivesafetyrequirementsfortheconnectionmodule.

Duetothegreatharmonisationrequirementsforthestandardisationoftheplugcon-

nections,theuseoftheexistingplugconnectionaccordingtoIC62196seemspracti-

cal.Theplugconnectionsmustbemodifiedwithuniformrecognitionlabels(activeor

passive)inordertoestablishaninteroperableregulationfortheconnectionprocedure.

4.4.5 Overview of system approaches 
Figure18showsthevarioussystemapproachesandsub-variants,aswellastheirrela-

tionshiptothechargingmodesandplugvariants.

Figure 18: Overview of charging system approaches 

Standardsforwirelessauthorisationandauthentication(AA)aswellasforthelocating

andpositioningoftheelectricvehiclemustbeimplementedinordertoimplement

interoperablesystems.Inparticular,synergieswiththeguidelinesforinductivesystems

(IEC61980andISO1936)whicharecurrentlybeingpreparedaswellaswirelesscom-

municationaccordingtoISO15118-6canbeformedinthiscontext.Thisalsoapplies

forthepositioningofthevehicleinterfaceinanalogywiththepick-uptruck,ifafloor-

facinginstallationisintended.

TheresultsofIECstrategygroup07intheareaof“ServiceRobots”canbeusedasa

startingpointtoderivesafetyrequirementsfortheconnectionmodule.

Duetothegreatharmonisationrequirementsforthestandardisationoftheplugcon-

nections,theuseoftheexistingplugconnectionaccordingtoIC62196seemspracti-

cal.Theplugconnectionsmustbemodifiedwithuniformrecognitionlabels(activeor

passive)inordertoestablishaninteroperableregulationfortheconnectionprocedure.

General 

suggestion
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Toenabletherapidintroductionofaninteroperablecharginginfrastructure,itisrec-

ommendedthatthefollowingprioritiesshouldbesetforGermany:

• Priority1:
_ ACcharging:conductiveACcharging(modes1to3)withupto63A/44kWthree-

phase(mode3).Inaddition,chargingmode3permitsfeedbackofenergyintothe

grid,thusprovidingoptimumintegrationofrenewableenergysources.
_ DCcharging:chargingpowerofover50kWisexpectedinthefuture(charging

powersupto100kWandperspectivelyupto350kWcanbeexpected).

• Priority2:Inductivecharging(resonantinductioncharging)atlowerpowers,forease

ofoperation.

• Priority3:Batteryswitchingorredox-flowbatteries.

Mode1possibleaccordingtoIEC61851requirestheprovisionofanRCDintheinfra-

structure.However,energysuppliersandgridoperatorsdonotrecommenditsuse

becauseitcannotalwaysbeensuredthataprotectiveearthconductorandRCDare

availableinhouseholdinstallations,andtheconsumercannotcheckthisineverycase.

Forexistinginstallations,itisrecommendedthatmode2isused,astheIC-SPDprovides

therequiredsafety.

Mode3isrecommendedfornewinstallations.Technically,mode3offerstheoption

ofdirectloadmanagementviathecharginginterface,includingtheoptionoffeeding

energybackintothegrid,andthusfulfilsanecessaryconditionforlinkingelectric

vehiclestothesmartgrid.Furthermore,onlythepluglockingmechanismsinmode3

preventunauthorisedaccess,thussimplifyingunsupervisedcharginginpublicspaces.

DINVDE0105-100isalreadyappliedinthisarea,whichisrelatedtoarepeatedinspec-

tion.

Variouschargingstations(e.g.private,public,indoors,outdoors)andtheresulting

diverserequirements(e.g.over-voltageprotection,etc.)willhavetobetakenintocon-

siderationforthevarioustypesofchargingstation.Repeatedinspectionoftheelectri-

calinstallationintheprivatesectorissuggestedirrespectiveoftheadditionalloaddue

totheloadingofEVs.

Table2givesasummaryofthemainstandardsandspecificationsforthedifferent

systemapproaches.

ChinaandIsraelinitiatedtheprojectforthedevelopmentoftheIEC62840series“Elec-

tricvehiclebatteryswapsystem”forbatteryswapsystems.Theworkisreflectedata

nationallevelintheDKEgroupDKE/AK353.0.7.

Mode1possibleaccordingtoIEC61851requirestheprovisionofanRCDintheinfra-

structure.However,energysuppliersandgridoperatorsdonotrecommenditsuse

becauseitcannotalwaysbeensuredthataprotectiveearthconductorandRCDare

availableinhouseholdinstallations,andtheconsumercannotcheckthisineverycase.

Forexistinginstallations,itisrecommendedthatmode2isused,astheIC-SPDprovides

therequiredsafety.

Mode3isrecommendedfornewinstallations.Technically,mode3offerstheoption

ofdirectloadmanagementviathecharginginterface,includingtheoptionoffeeding

energybackintothegrid,andthusfulfilsanecessaryconditionforlinkingelectric

vehiclestothesmartgrid.Furthermore,onlythepluglockingmechanismsinmode3

preventunauthorisedaccess,thussimplifyingunsupervisedcharginginpublicspaces.

DINVDE0105-100isalreadyappliedinthisarea,whichisrelatedtoarepeatedinspec-

tion.

Variouschargingstations(e.g.private,public,indoors,outdoors)andtheresulting

diverserequirements(e.g.over-voltageprotection,etc.)willhavetobetakenintocon-

siderationforthevarioustypesofchargingstation.Repeatedinspectionoftheelectri-

calinstallationintheprivatesectorissuggestedirrespectiveoftheadditionalloaddue

totheloadingofEVs.

General 

suggestion
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4.4.6 Charging plug components for electromobility

AC accessories 

Provisionsfortheplugandsocketconfigurationsrequiredforconductiveenergytrans-

missionbetweenthechargingstationandtheelectricvehiclearestandardisedbyIEC/

SC23HinthestandardsseriesIEC62196.

IntheopinionoftheGermanindustry,ACEA(EuropeanAutomobileManufacturer’s

Association)andanumberofothercountries,theuseofthechargingplugtype2

accordingtoIEC62196-2(theGermansuggestionforplugstandardisation)isrecom-

mendedstronglyforvehiclesandinfrastructureinEuropeandothermarketswith

three-phasesupply.

Thefaceofplugtype2accordingtotheEUdirectiveforACcharging(standard62196-2)

isdepictedinFigure19.

Figure 19: Plug type 2 from standard 62196-2

Configurationtype2wasproposedbyGermanyforboththevehiclesideandinfrastruc-

turesideandhasthefollowingcharacteristics:

• onetothreephases

• max.current:63A(three-phaseAC)and70A(DCandsingle-phaseAC)

• max.voltage:480V

• compatiblewithcomboplugaccessoriesforDCchargingupto200A

Inaddition,plugtype1suggestedbyJapanwillbeavailableduringatransitionphase

until2017onthevehiclesideandhasthefollowingcharacteristics:

• single-phase

• max.current:32A

• max.voltage:250V(AC)

IntheopinionoftheGermanindustry,ACEA(EuropeanAutomobileManufacturer’s

Association)andanumberofothercountries,theuseofthechargingplugtype2

accordingtoIEC62196-2(theGermansuggestionforplugstandardisation)isrecom-

mendedstronglyforvehiclesandinfrastructureinEuropeandothermarketswith

three-phasesupply.

Suggestion

4.4.6.1
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DC accessories 

TheDCchargingplugisstandardisedatIEC/SC23Haspart3ofthestandardsseries

IEC62196.GermanysuggestedforthisprojecttoexpandtheACplugtype2forDC

chargingtoaCCS.ThecouplersaccordingtoCCSarerecommendedforDCcharging

bytheGermanindustryandACEA.Thankstothesystemtopology,allconfigurations

conceivedforACapplicationscanbeusedwiththeCCS(types1and2inparticular).

TheUSAandothercountriesmustbeconvincedoftheadvantagesofCCSasuniversal

solutionsforbothDCandACcharging.

InIEC62196-3,thecouplersassociatedwiththecombinedchargingsystemarereferred

toasconfigurationEEandFFandincludenotonlytypes1and2(IEC62196-2)butalso

theCombo1andCombo2whichhavebeendesignedforconductinglargercurrentsof

upto200A.Figure15showstheconfigurationCcouplerswithintheCCS.

ThefaceofplugCombo2accordingtotheEUdirectiveforDCcharging(standard

62196-3)isdepictedinFigure20.

Figure 20: Plug Combo 2 from standard 62196-3

Charging cable:ApplicationguideVDE-AR-E-2283-5wasdevelopedbyAK411.28

fortheGermanmarketandpublishedon01/07/2012.Onthisbasis,standardisation

applicationswillbesubmittedataEuropeanandinternationallevelandwillbefurther

developedbyIECTC20intothefuturestandardsseriesIEC62893“Chargingcablesfor

electricvehicles”.

TheDCchargingplugisstandardisedatIEC/SC23Haspart3ofthestandardsseries

IEC62196.GermanysuggestedforthisprojecttoexpandtheACplugtype2forDC

chargingtoaCCS.ThecouplersaccordingtoCCSarerecommendedforDCcharging

bytheGermanindustryandACEA.Thankstothesystemtopology,allconfigurations

conceivedforACapplicationscanbeusedwiththeCCS(types1and2inparticular).

TheUSAandothercountriesmustbeconvincedoftheadvantagesofCCSasuniversal

solutionsforbothDCandACcharging.

Suggestion

4.4.6.2
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Performance and consumption characteristics: Idle current consumption and 

effi ciency 

Reductionofthechargingstation’sownenergyconsumptionisanimportantissuefor

allchargingmethods.Thisalsoappliestotheenergyconsumedwhilethestationisin

standbymode.

Itisrecommendedtodefineregulationsfortheadmissibleenergyconsumptionofthe

charginginfrastructure,especiallyduringperiodsinidlestate.Similartoregulationsfor

householdappliances(e.g.TVsets),theenergyconsumptionofnon-activehomecharg-

ingboxescouldbelimitedto1watt,orto5wattsforpublicchargingfacilities.

Permittingthechargingstationtoswitchtoanidlestateinwhichitconsumesless

energyandfromwhichitcanbeawakenedeitherviathemainsorviathevehiclecon-

nectionisfeasibleandisontheplanningagenda.

Thisisanessentialpreconditionforcontrolledcharginganddemand-basedelectri-

calenergysupplytovehicles,sincethisenergyisnotjustusedtochargethetraction

batterybutalsosuppliespowertoalltheelectricalconsumersinthevehiclewhileit

isconnectedtothemains.Thisistheonlywayofrealisingalargevarietyofadditional

functionsandserviceswhichwouldotherwisenotbefeasiblewithoutanexternal

energysupplyduetolimitedbatterycapacities.

InthecaseofDCchargingandinductivecharging,optimisationofefficiencybyreduc-

inghighlossesduringchargingprocessesisasignificantaspect.Whilesuchoptimisa-

tioncanbeachievedbysuitablecircuitdesignmeasuresinDCchargingsystems,the

systemefficiencyofwirelessenergytransmissionplaysanadditionalroleforinductive

chargingmethods.Inthiscontext,theavailabilityofparkingassistancefunctionsfor

theprecisepositioningofthevehiclehastobetakenintoconsiderationwhendiscuss-

ingtheefficiencylevels.

4.4.7 Safety requirements
Safetyrequirementshavetobemetundernormalconditions(evenunderdifferent

climaticconditions),takingintoconsiderationallforeseeableoperatingerrors,misuse,

accidentsandvandalism.

Electrical safety 

Thefollowingstandardsfromthefieldofelectricalinstallationsmustbeobservedin

ordertoensureprotectionagainstelectricshockandthermaleffects:

• DINEN61140(VDE0140-1):2007-03

Protectionagainstelectricshock–Commonaspectsforinstallationandequipment

(IEC61140:2001+A1:2004,modified)

• DINIEC/TS60479-1(VDE0140-479-1):2007-05

Effectsofcurrentonhumanbeingsandlivestock–Part1:Generalaspects(IEC/

TS60479-1:2005+CorrigendumOctober2006)

Itisrecommendedtodefineregulationsfortheadmissibleenergyconsumptionofthe

charginginfrastructure,especiallyduringperiodsinidlestate.Similartoregulationsfor

householdappliances(e.g.TVsets),theenergyconsumptionofnon-activehomecharg-

ingboxescouldbelimitedto1watt,orto5wattsforpublicchargingfacilities.

Suggestion

4.4.6.3
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• DINVDE0100-540(VDE0100-540):2007-06

low-voltageelectricalinstallations–Part5-54:Selectionanderectionofelectrical

equipment–Earthingarrangements,protectiveconductorsandprotectivebonding

conductors(IEC60364-5-54:2002,modified)

• DINVDE0100-410(VDE0100-410):2007-06

low-voltageelectricalinstallations–Part4-41:Protectionforsafety–Protection

againstelectricshock(IEC60364-4-41:2005,modified)

• DINVDE0100-530(VDE0100-530)

low-voltageinstallations–Part530:Selectionanderectionofelectricalequipment–

Switchgearandcontrolgear

• DINVDE0100-722

low-voltageinstallations–Part7-722:Requirementsforspecialinstallationsorloca-

tions–Supplyofelectricvehicle

• StandardsseriesIEC61851

“Electricvehicleconductivechargingsystem”

StandardDIN0100-722waspublishedaccordingtoplanatfirstatanationallevel.The

futurestandardIEC60364-7-772“low-voltageelectricalinstallations–Part7-722:

Requirementsforspecialinstallationsorlocations–Supplyofelectricvehicles”iscur-

rentlyunderdevelopment.Theseworksmustbeconcludedquicklyandsubsequently

mustbetransferredintoanewversionofVDE0100-722.

Respectivestandardsforelectricsafetymustbedevelopedorrevisedforthedirect

connection(DCcharging)ofvehicleswithbatteryvoltagesover400V.Alignmentwith

standardsfromotherapplicationareasmustbetakenintoaccount.

ThestandardsseriesIEC61851isappliedtothechargingofelectricroadvehicles.Cur-

rentrevisionworksshouldbeconcludedquickly.

Electromagnetic compatibility (EMC) 

Theapproachesthathavebeenfolloweduptonowarebasedontheassumptionthat

electricvehiclesconstituteaquasi-staticload.Modern,powerfulchargingprocesses

(impulsecharging,ramping),inparticular,mayleadtohitherto-neglectedgridinterfer-

enceandstabilityproblems,resultinginadditionalEMCstresseswhichneedtobedealt

withinstandards.

StandardDIN0100-722waspublishedaccordingtoplanatfirstatanationallevel.The

futurestandardIEC60364-7-772“low-voltageelectricalinstallations–Part7-722:

Requirementsforspecialinstallationsorlocations–Supplyofelectricvehicles”iscur-

rentlyunderdevelopment.Theseworksmustbeconcludedquicklyandsubsequently

mustbetransferredintoanewversionofVDE0100-722.

Respectivestandardsforelectricsafetymustbedevelopedorrevisedforthedirect

connection(DCcharging)ofvehicleswithbatteryvoltagesover400V.Alignmentwith

standardsfromotherapplicationareasmustbetakenintoaccount.

ThestandardsseriesIEC61851isappliedtothechargingofelectricroadvehicles.Cur-

rentrevisionworksshouldbeconcludedquickly.

Suggestion

4.4.7.1
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EMCisonlyconsideredforthedriveandoverallsystemlevel–thisincludesthebattery.

Demandforactivitiesisseeninconductingtestingunderdefinedloadconditionsand

inadaptingtherequirementsforimmunityandthefieldstrengthtotechnological

progress.Inthiscontext,EMCstandardsmustalsobeconsideredthataredealtwithin

connectionwithCISPR.Partofthesestandardsmustbeamendedwithnewstandard

parts.Specialfeaturesmustbeconsideredaccordingtothevehiclecategory,e.g.in

categoryM3.Inparticular,thestandardsIEC61851-21-1“Electricvehicleconductive

chargingsystem–Part21-2ElectricvehicleonboardchargerEMCrequirementsforcon-

ductiveconnectiontoana.c./d.c.supply”andIEC6185121-2“Electricvehicleconduc-

tivechargingsystem–Part21-2EMCrequirementsforOFFboardelectricvehiclecharg-

ingsystems”mustbeconcludedquickly.TheactivitiesofSC77A/WG8onharmonic

componentsinarangefrom2to150kHzmustbefollowedfurther.

Furthermore,thefollowingstandardsmustbeconsidered:

• DINEN61000-6-2Electromagneticcompatibility(EMC)–Part6-2:Genericstandards–

Immunityforindustrialenvironments

• DINEN61000-6-3Electromagneticcompatibility(EMC)–Part6-3:Genericstandards–

Emissionstandardforresidential,commercialandlight-industrialenvironments

Functional safety 

Process-orientedrequirementsforfunctionalsafetyarestandardisedinIEC61508,

whichhasseveralapplication-specificdeductionssuchasISO26262.Itdoesnotseem

reasonablefortheinstallationofchargingstationsindifferentlocations(private,pub-

lic,semi-public,indoors,outdoors)tosupplythetradewithariskanalysistoachieve

requiredsafetylevels(SIl).Thedevelopmentofaninstructingstandardisrecom-

mended,forwhichariskanalysisisconductedbythestandardisationbody.Addition-

ally,itmustbeexaminedwhetherinstructingspecificationsandstandardsfortheuse

ofchargingcablesandchargingstationsisnecessary.

Lightning protection and over-voltage protection

• Itmustbeassumedthatelectricvehicleswillbechargedoutdoorsevenduringthun-

derstorms.Therefore,thesubjectoflightningprotectionandover-voltageprotection

mustbetakenintoconsiderationfortheoverallvehicle-chargingstation-distribution

gridsystem.

• DuringACcharging(chargingmodes1to3accordingtoIEC61851-1),over-voltage

categoryIIappliesforthecharginginterface(socketorvehicleconnector)according

tothegeneralregulationsofIEC60664(insulationcoordination).Theriskofanexter-

nallightingstrike(e.g.inthechargingstationorthevehicle)mustbeinvestigatedan

over-voltageprotectionmustbeprovidedforthecrossoverfromlightningprotection

zone0(outdoorarea)tolightingzone1(indoorarea),ifnecessary.DKE/GAK353.0.4

hasbeenassignedtoworkonthisproblemandshouldconsiderthiswhenrevising

IEC61851-1.Ifnecessary,DKE/GAK353.0.4shouldcoordinateitsactivitieswithother

bodies(e.g.DKE/UK221.1).

• DuringDCcharging,the(firmlyconnected)DCchargingstationmustfulfiltheover-

voltagecategoryatthemainsconnectionaccordingtoIEC60664-1.Therequire-

mentsfortheinterfacetothevehiclearedescribedinIEC61851-23.DKE/GAK353.0.4

EMCisonlyconsideredforthedriveandoverallsystemlevel–thisincludesthebattery.

Demandforactivitiesisseeninconductingtestingunderdefinedloadconditionsand

inadaptingtherequirementsforimmunityandthefieldstrengthtotechnological

progress.Inthiscontext,EMCstandardsmustalsobeconsideredthataredealtwithin

connectionwithCISPR.Partofthesestandardsmustbeamendedwithnewstandard

parts.Specialfeaturesmustbeconsideredaccordingtothevehiclecategory,e.g.in

categoryM3.Inparticular,thestandardsIEC61851-21-1“Electricvehicleconductive

chargingsystem–Part21-2ElectricvehicleonboardchargerEMCrequirementsforcon-

ductiveconnectiontoana.c./d.c.supply”andIEC6185121-2“Electricvehicleconduc-

tivechargingsystem–Part21-2EMCrequirementsforOFFboardelectricvehiclecharg-

ingsystems”mustbeconcludedquickly.TheactivitiesofSC77A/WG8onharmonic

componentsinarangefrom2to150kHzmustbefollowedfurther.

Suggestion

4.4.7.2

Process-orientedrequirementsforfunctionalsafetyarestandardisedinIEC61508,

whichhasseveralapplication-specificdeductionssuchasISO26262.Itdoesnotseem

reasonablefortheinstallationofchargingstationsindifferentlocations(private,pub-

lic,semi-public,indoors,outdoors)tosupplythetradewithariskanalysistoachieve

requiredsafetylevels(SIl).Thedevelopmentofaninstructingstandardisrecom-

mended,forwhichariskanalysisisconductedbythestandardisationbody.Addition-

ally,itmustbeexaminedwhetherinstructingspecificationsandstandardsfortheuse

ofchargingcablesandchargingstationsisnecessary.

Suggestion

4.4.7.3
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hasbeenassignedtoworkonthisproblemandshouldconsiderthiswhenrevising

IEC61851-1.Ifnecessary,DKE/GAK353.0.4shouldcoordinateitsactivitieswithother

bodies(e.g.DKE/UK221.1)alsointhiscase.

• Theautomotiveindustrydesignsitsvehiclesasover-voltagecategoryIIdevices,the

samecategoryasforallotherelectricalequipment.Ifmoreextensiveprotective

measuresarefoundtobenecessary,normalcommerciallyavailablecomponentscan

beusedassurgearresters.Noacuteneedforstandardisationmeasuresbeyondthe

specificationsofIEC61851areconsideredtobenecessary.

Structural safety and security 

Structuralsafetyandsecurityissuesincluderequirementsonthehousingofthecharg-

ingstationwithregardtotheinstallationsite,identification,signs,parkingarrange-

ment(optimumorientation/locationofthechargercolumninrelationtotheparking

area)andvandalism.

TheIEC/TS61439-7describesstructuralrequirementsforhousingsofchargingstations.

Differentchargingsystems(AC,DC,etc.)areconsideredinthisspecification.Further-

more,VDE-AR-N4102“AnschlussschränkeimFreienamNiederspannungsnetzder

allgemeinenVersorgung–TechnischeAnschlussbedingungenfürdenAnschlussvon

ortsfestenSchalt-undSteuerschränken,Zähleranschlussäulen,Telekommunikations-

AnlagenundladestationenfürElektrofahrzeuge“(Connectionboxesinoutdoorareas

connectedtothelow-voltagenetworkofthegeneralgrid–Technicalconnection

requirementsfortheconnectionofstationaryswitchandcontrolboxes,meterconnec-

tioncolumns,telecommunicationdevicesandchargingstationsforelectricvehicles)

publishedin2012mustbeconsideredfortheconnectionofchargingstationstothe

publiclow-voltagegrid.

Safe erection or extension of an electrical installation with a charging station 

TheGermanNiederspannungsanschlussverordnung(low-VoltageConnectionRegula-

tion)stipulatesthatinstallerserectingorextendinganelectricalinstallationmustbe

listedintheInstallateurverzeichnis(installersregistry)ofagridoperator(see§13ofthe

Niederspannungsanschlussverordnung).Theworkistobecarriedoutbyqualifiedelec-

triciansunderthesupervisionofanelectricianwhobearsresponsibilityforthiswork

(DINVDE1000-10).Theinstallationworkmustbeexecutedbyaspecialistcompany

registeredintheHandwerksrolle(skilledtradesregister).

Thegeneralinstallationstandards(VDE0100seriesofstandards)governtheerection

andextensionworkofelectricalinstallations.Inaddition,specialtechnicalrulesfor

theinstallationofchargingstationsarebeingdevelopedbyDKE/K221whichwillbe

publishedasEN60364-7-722.

Ifthechargingstationisanewconstructionaspartofanewelectricalinstallation,itis

tobeensuredthattheelectricalinstallationwillbedesignedsothatitcansufficiently

accommodatethechargingstation.Thus,thechargingstationisdeemedadevice

withinthemeaningofthelow-VoltageDirectivethatispartoftheelectricalinstalla-

tion.

TheIEC/TS61439-7describesstructuralrequirementsforhousingsofchargingstations.

Differentchargingsystems(AC,DC,etc.)areconsideredinthisspecification.Further-

more,VDE-AR-N4102“AnschlussschränkeimFreienamNiederspannungsnetzder

allgemeinenVersorgung–TechnischeAnschlussbedingungenfürdenAnschlussvon

ortsfestenSchalt-undSteuerschränken,Zähleranschlussäulen,Telekommunikations-

AnlagenundladestationenfürElektrofahrzeuge“(Connectionboxesinoutdoorareas

connectedtothelow-voltagenetworkofthegeneralgrid–Technicalconnection

requirementsfortheconnectionofstationaryswitchandcontrolboxes,meterconnec-

tioncolumns,telecommunicationdevicesandchargingstationsforelectricvehicles)

publishedin2012mustbeconsideredfortheconnectionofchargingstationstothe

publiclow-voltagegrid.

General 

suggestion
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Installingapermanentlyconnectedchargingstationintoanexistinginfrastructure

isregardedasanextensionoftheelectricalinstallation.Beforeanexistingelectrical

installationcanbeextended,itssuitabilityfortheextensionhastobeverified.Since

installingachargingstationchangestheoperatingconditions,thisfrequentlynullifies

thestatusquo,the“Bestandsschutz”,oftheinstallation.Iftheinspectionoftherespec-

tiveelectricalinstallationshowsthattheexistinginstallationisnotcapableofsupport-

ingthechargingstation,thenecessarysafety-relevantmodificationsmustbemadeto

theinstallationinordertoensurecontinuedsafeoperation.

Operational safety

Thenumberofelectricalconsumersconnectedtoaninstallationbymeansofplugs

(e.g.dishwashers,microwaveovens,dryersetc.)hasbeencontinuallyincreasingover

thepastyearsanddecades.likewise,thenumberofdistributedpowerplantscon-

nectedtotheelectricgrid(e.g.photovoltaics,micro-CHPplants)isalsoincreasing.

Qualifiedinspectionandtestingareobligatorywhenanelectricalinstallationistobe

extendedbyachargingstation.Iftheinspectionshowsthatadditionalsafetymeasures

areneeded,theelectricalinstallationmustbeupgradedaccordingly.Asanexample,

however,whenanelectricvehicleischargedinmode1(withoutRCD)usinganexist-

inghouseholdmainsoutlet(mainsoutletwithprotectiveearthcontact)anRCDinthe

householdinstallationisindeedobligatory,butisnotalwayspresent.Apartfromthis,

existinghouseholdmainsoutletstypicallyusedforcharging(e.g.ingaragesorout-

doors)arenotdesignedforchargingvehiclesincontinuousoperation.

Fortheaforementionedreasons,therequirementthatexistingsystemsbeinspected

andtestedisjustified.Whetherandhowfrequentlyanexistingelectricalinstallation

istobeinspectedandwhatmeasuresarerequiredistobespecifiedbasedonsafety-

relatedcriteria.

Ifthetechnicalrequirementsfornewly-builtchargingstationsensuretheirintrinsic

safety,thennoinspectionisrequired.Suitableinformationregardingthisistobepro-

videdwhenthechargingstationishandedovertotheoperator.

Atpresent,therearenoadequatetechnicalrulesthatpermitadifferentiatedassess-

mentastowhetherandhowfrequentlyanexistingelectricalinstallationistobe

inspected.Normativefoundationsshouldbedevelopedforthispurpose.Indoing

so,thespecialcharacteristicsoftheelectromobilitycharginginfrastructuremustbe

considered.Furthermore,itmustbeexaminedwhetherthedevelopmentofsafety

instructionsshouldbesupportedwithspecificationsandstandardsfortheinstallation

andmaintenanceofthecharginginfrastructure.DINVDE0105-100dealswithsafe

operationandperiodicinspection.However,thestandardmustberevisedconcerning

itsscopeofapplication.

Atpresent,therearenoadequatetechnicalrulesthatpermitadifferentiatedassess-

mentastowhetherandhowfrequentlyanexistingelectricalinstallationistobe

inspected.Normativefoundationsshouldbedevelopedforthispurpose.Indoing

so,thespecialcharacteristicsoftheelectromobilitycharginginfrastructuremustbe

considered.Furthermore,itmustbeexaminedwhetherthedevelopmentofsafety

instructionsshouldbesupportedwithspecificationsandstandardsfortheinstallation

andmaintenanceofthecharginginfrastructure.DINVDE0105-100dealswithsafe

operationandperiodicinspection.However,thestandardmustberevisedconcerning

itsscopeofapplication.

Suggestion

4.4.7.4
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Appliancesthatcanbeoperatedbythegeneralpublicarenecessaryforthecharging

ofelectricvehiclesandspecialmeasuresmustbetakentodealwiththeassociatedhaz-

ards.Inthiscontext,particularattentionistobepaidtothefollowingaspects:

• Transmissionoflargeamountsofpowerwiththeassociatedhighcurrents,highvolt-

agesandhighenergydensity.

• Frequentusebythegeneralpublicwhoarelessabletorecogniseacutehazards.

Thereisariskthattherespectiveinstallationmightbetamperedwithorvandalised,

whichcouldleadtoseveredamageand/orinjury.

• Frequentuserchanges,variouskindsofuserbehaviourandintensiveutilisation(e.g.

continuouschargingoperation,chargingcablesareplugged/unpluggedfrequently)

aswellasvaryingenvironmentalconditions(enclosedspaces,outdoors,inurban

areas,inruralareas,weatherconditionsetc.)allaffectwearandtear.

• Asregardssafety,boththemainsvoltageandtheon-boardvoltageneedtobetaken

intoaccount.

• Suitableprotectionconceptsmustbedrawnuptoallowforthefactthatarcingmay

occurduringDCchargingprocedures.

• Thereisademandforhighavailabilityandreliability.

• Therearedifferentregulationsregardingtheoperationofsystemsinprivateareas,in

publicspacesandoncommercialpremises.

4.4.8 Current charging station standardisation activities 
Table2belowgivesanoverviewofthemostimportantstandardsforchargingstations

andFigure21showsthestatusofthemostimportantstandardsprojectsoncharging

stations.

Table 2: Overview of current main standards proejects applicable to charging stations,  
August 2014 

Designation Subject/title Status

IEC 60364-7-722 low-voltageelectricalinstallations–Part
7-722:Requirementsforspecialinstallations
orlocations–Supplyofelectricvehicles

CDV

IEC 61000-6-2 
Edition 3

Electromagneticcompatibility(EMC)–Part
6-2:Genericstandards–Immunitystandard
forindustrialenvironments

CD

IEC 61140  
Edition 4 (VDE 0140-1)

Protectionagainstelectricshock–Common
aspectsforinstallationandequipment

CDV

IEC 61850-7-420 
Edition 2

Communicationnetworksandsystemsfor
powerutilityautomation–Part7-420:Basic
communicationstructure–Distributed
energyresourceslogicalnodes

AMW

IEC 61851-1 
Edition 3

Electricvehicleconductivechargingsystem–
Part1:Generalrequirements

CD

IEC/TS 61851-3-1 ElectricVehiclesconductivepowersupply
system–Part3-1:GeneralRequirements
forlightElectricVehicles(lEV)ACandDC
conductivepowersupplysystems

CD
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Designation Subject/title Status

IEC/TS 61851-3-2 ElectricVehiclesconductivepowersupply
system–Part3-2:Requirementsforlight
ElectricVehicles(lEV)DCoff-boardconduc-
tivepowersupplysystems

CD

IEC/TS 61851-3-3 ElectricVehiclesconductivepowersupply
system–Part3-3:Requirementsforlight
ElectricVehicles(lEV)batteryswapsystems

ANW

IEC/TS 61851-3-4 ElectricVehiclesconductivepowersupply
system–Part3-4:Requirementsforlight
ElectricVehicles(lEV)communication

ANW

IEC 61851-21 
Edition 2

Electricvehicleconductivechargingsystem–
Part21:Electricvehiclerequirementsfor
conductiveconnectiontoana.c./d.c.supply

CD

IEC 61851-21-1 Electricvehicleconductivechargingsystem–
Part21-1:Electricvehicleonboardcharger
EMCrequirementsforconductiveconnection
toa.c./d.c.supply

CD

IEC 61851-21-2 Electricvehicleconductivechargingsystem–
Part21-2:EMCrequirementsforOFFboard
electricvehiclechargingsystems

CD

IEC 61851-23 
Edition 2

Electricvehicleconductivechargingsystem–
Part23:DCelectricvehiclechargingstation

NP

IEC 61851-24 
Edition 2

Electricvehicleconductivechargingsystem–
Part24:Digitalcommunicationbetween
ad.c.EVchargingstationandanelectric
vehicleforcontrolofd.c.charging

NP

IEC 61980-1 Electricvehiclewirelesspowertransfer
systems(WPT)–Part1:Generalrequirements

FDIS

IEC/TS 61980-2 Electricvehiclewirelesspowertransfer(WPT)
systems–Part2:Specificrequirements
forcommunicationbetweenelectricroad
vehicle(EV)andinfrastructurewithrespectto
wirelesspowertransfer(WPT)systems

ANW

IEC/TS 61980-3 Electricvehiclewirelesspowertransfer(WPT)
systems–Part3:Specificrequirementsfor
themagneticfieldpowertransfersystems

ANW

IEC 62196-2 
Edition 2

Plugs,socket-outlets,vehicleconnectorsand
vehicleinlets–Conductivechargingofelec-
tricvehicles–Part2:Dimensionalcompatibi-
lityandinterchangeabilityrequirementsfor
a.c.pinandcontact-tubeaccessories

CD

IEC/TS 62196-4 Plugs,socket-outlets,andvehiclecouplers–
Conductivechargingofelectricvehicles–
Part4:Dimensionalcompatibilityandinter-
changeabilityrequirementsfora.c.,d.c.and
a.c./d.c.vehiclecouplersforClassIIorClassIII
lightelectricvehicles(lEV)

ANW

IEC 62660-3 Secondarylithium-ioncellsforthepropulsion
ofelectricroadvehicles–Part3:Safetyrequi-
rementsofcellsandmodules

CD
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Designation Subject/title Status

IEC 62752 In-CableControlandProtectionDevicefor
mode2chargingofelectricroadvehicles
(IC-CPD)

CDV

IEC 62831 UseridentificationinElectricvehicleService
Equipmentusingasmartcard

ANW

IEC 62840-1 Electricvehiclebatteryswapsystem–Part1:
Systemdescriptionandgeneralrequirements

CD

IEC 62840-2 Electricvehiclebatteryswapsystem–Part2:
Safetyrequirements

CD

IEC 62893 Chargingcablesforelectricvehicles ANW

23E/853/NP ResidualDirectCurrentMonitoringDevice
tobeusedforMode3chargingofElectric
Vehicle(RDC-MD)

ANW

ISO 15118 Roadvehicles–Vehicletogridcommunication
interface
➜seeTable1

Note: OtherrelevantstandardsrelatingtoelectromobilityarelistedinTable1.
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NP  New Work Item Proposal 
CD Committee Draft  
CDV Committee Draft for Vote 
FDIS Final Draft International Standard
IS International Standard
EV Electric Vehicle
LEV Light Electric Vehicle 
WPT Wireless Power Transfer

 Phase
 completed

 Phase
 notcompleted

C
h

ar
g

in
g

 t
e

ch
n

o
lo

g
ie

s

IEC 61851-1
Ed.3:Electricvehicleconductivechargingsystem
Generalrequirements

2015

IEC/TS 61851-3-1 new
EVconductivepowersupplysystem
GeneralRequirementsforlEVACandDCconductive
powersupplysystems

2017

IEC/TS 61851-3-2  new 
EVconductivepowersupplysystem–Requirements
forlEVDCoff-boardconductivepowersupplysystems 

2017

IEC/TS 61851-3-3 new 
EVconductivepowersupplysystem
RequirementsforlEVbatteryswapsystems

2017

IEC/TS 61851-3-4 new
EVconductivepowersupplysystem
RequirementsforlEVcommunication

2017

IEC 61851-21-1
EVconductivechargingsystem
EVonboardchargerEMCrequirementsforconductive
connectiontoa.c./d.c.supply

2015

IEC 61851-21-2
EVconductivechargingsystem
EMCrequirementsforOFFboardEVchargingsystems

2015

IEC 61851-23 new
Ed.2:EVconductivechargingsystem
DCEVchargingstation

2017

IEC 61851-24 new
Ed.2:EVconductivechargingsystem
Digitalcommunicationbetweenad.c.EVcharging
stationandanEVforcontrolofd.c.charging

2016

IEC 61980-1
Electricvehiclewirelesspowertransfersystems(WPT)
Generalrequirements

2015

IEC/TS 61980-2 new
EVWPTsystems
Specificrequirementsforcommunicationbetween
EVandinfrastructurewithrespecttoWPTsystems

2017

IEC/TS 61980-3 new
EVWPTsystems–Specificrequirementsforthe
magneticfieldpowertransfersystems

2017

IEC 62752
In-CableControlandProtectionDeviceformode2
chargingofelectricroadvehicles(IC-CPD)

2015

NP CD  CDV FDIS ISStandards

NP CD  CDV FDIS ISStandards
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Figure 21:  Status of the main standardisation projects on charging stations,  
August 2014

NP  New Work Item Proposal 
CD Committee Draft  
CDV Committee Draft for Vote 
FDIS Final Draft International Standard
IS International Standard
EV Electric Vehicle
LEV Light Electric Vehicle 
WPT Wireless Power Transfer

 Phase
 completed

 Phase
 notcompleted

O
th

e
r

IEC 60364-7-722
lowvoltageelectricalinstallations–Requirements
forspecialinstallationsorlocations–SupplyofEV

2015

IEC/TS 61439-7
low-voltageswitchgearandcontrolgearassemblies–
Assembliesforspecificapplicationssuchasmarinas,
campingsites,marketsquares,EVchargingstations

Published

IEC 62196-1
Plugs, socket-outlets, vehicle connectors and vehicle 
inlets – Conductive charging of EV 
General requirements

Published

IEC 62196-2
Ed.2:Plugs,socket-outlets,vehicleconnectors
andvehicleinlets–ConductivechargingofEV–
Dimensionalcompatibilityandinterchangeability
requirementsfora.c.pinandcontact-tubeaccessories

2015

IEC 62196-3
Plugs,socket-outlets,vehicleconnectorsandvehicle
inlets–ConductivechargingofEV–Dimensional
compatibilityandinterchangeabilityrequirementsfor
d.c.anda.c./d.c.pinandcontact-tubevehiclecouplers

Published

IEC/TS 62196-4
Plugs,socket-outlets,andvehiclecouplers
ConductivechargingofEV–Part4:Dimensional
compatibilityandinterchangeabilityrequirementsfor
a.c.,d.c.anda.c./d.c.vehiclecouplersforClassIIor
ClassIIIlightelectricvehicles(lEV)

2017

IEC 62831
UseridentificationinEVServiceEquipmentusinga
smartcard

2017

IEC 62893 new
ChargingcablesforEV 2017

23E/853/NP new 
ResidualDirectCurrentMonitoringDevicetobe
usedforMode3chargingofEV(RDC-MD)

2017

NP CD  CDV FDIS ISStandards

NP CD  CDV FDIS ISStandards
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5 Prospects for the Future

Thissectionlistsaspectsthatarenotrequiredpre-requisitesfortheintro-

ductionofelectromobility(marketlaunch)accordingtoapresentassess-

mentofexpertgroups.However,theymaybecomerelevantinfuture

technologyandmarketscenarios.

Thecurrentlydiscussedtopicsonthere-useofdegradedbatteries,feed-

backintothegrid,communication,uniformvoltagelevel,inductivecharg-

ingwhilethevehicleismovingandbatteryrecyclingarepresentedinmore

detail.
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•  Re-use of degraded batteries 

Theideaofusingdegraded(“secondlife”)batteriesasstationarybufferbatteries(e.g.

forwindandsolarenergy)iscurrentlybeingdiscussed,andresearchisbeingcarried

outonthissubject.Thestandardisationofperformancecharacteristics,diagnostic

signals(e.g.temperaturesignals)andthermalrequirements(cooling/heating)may

haveapositiveeffectonsuchapplicationsandthecorrespondingbusinessmodels.A

cooperationoftherespectivegroups,especiallyDKE/EMOBIlITY.50,shouldbeaimed

foroverthemedium-term

•  Energy feedback into the grid 

Therearetwotypesofenergyfeedback:
_ feedingbackenergytobridgeperiodsinwhichsolarorwindgeneratorsdonot

providesufficientenergytomeetthecurrentdemand,
_ feedingbackenergytostabilisethegridinordertobalanceoutshort-termfluctua-

tionsuntilotherpowerstationscanbestartedupandsynchronisedwiththegrid.

Thesetwoapproachesarephysicallysimilar,butstabilisationfeedbacktendstobea

brief,short-termservice,whereasrealenergyfeedbackwouldmeanprovidingenergy

forseveralhours.Thetechnical,economicandcustomer-relatedframeworkcondi-

tionsrequiredtoimplementthesetwovariantsstillhavetobeinvestigated.

•  Communications 

ETSIiscurrentlyworkinginclosecooperationwiththeCAR2CARCommunication

Consortiumonthestandardisationofshort-rangecar-to-carandcar-to-infrastructure

communicationsonthebasisoftheIEE802.11pstandard.Inthiscontext,thepos-

sibilityofcommunicationswithelectricvehiclechargingstationsisunderdiscussion,

wherebyitisespeciallyimportanttoensurethattherearenocontradictoryprovi-

sionswithrespecttobilling/paymentsystems,safetyanddataprivacy.

•  Standardised voltages 

Standardisedvoltagesalloweconomiesofscaleindevelopmentandproductionand

thereforesupportmarketpenetration,particularlyduringthegrowthphaseand

ensuingperiods.Basedonexperiencesgainedduringtheintroductionphase,the

standardisationofseveraldiscretevoltagelevelsshouldbeconsidered.

• Inductive charging while the vehicle is moving 

Inductivechargingwhilethevehicleismovingmayplayacertainroleinfuture(e.g.

forbusestravellingontramlanes).Technicalaspectsandtheeconomicfeasibilityare

currentlythesubjectofcontroversialdebate.

•  Recycling batteries 

Standardisedcalculationsofrecyclingefficiencyandtherestorationratewithwidely

acceptedunitsisrequiredfortherecyclingofbatteries.

broschuere_acatech_eng_rz.indd   85 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

86
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

5ProspectsfortheFuture

Annex A Bibliography for the German Standardisation Roadmap for  

Electromobility

[1] Directive2009/125/ECoftheEuropeanParliamentandoftheCouncilof21

October2009establishingaframeworkforthesettingofecodesignrequire-

mentsforenergy-relatedproducts

[2] TheGermanStandardisationStrategy:DIN,theGermanInstituteforStandardi-

sationBurggrafenstraße6,10787Berlin,Germany,www.din.de,2004

http://www.din.de/sixcms_upload/media/2896/DNS_english%5B1%5D.pdf

[3] TheGermanStandardisationStrategy–AnUpdate:DIN,theGermanInstitutefor

StandardisationBurggrafenstraße6,10787Berlin,Germany,www.din.de,2010,

http://www.din.de/sixcms_upload/media/2896/DNS_2010e_akt.pdf

[4] Bremer,Wolfgang:NormungsbedarffüralternativeAntriebeundElektrofahrzeuge

(Needforthestandardisationofalternativedriveandelectricvehicles),Studycar-

riedoutwithintheframeworkoftheBMWi-supported“InnovationwithNormsand

Standards(INS)”project,Berlin,2009.SupportedbytheFederalMinistryofEco-

nomicsandTechnology(BMWi)onthebasisofadecisionbytheGermanBundestag

[5] VDEStudy“Elektrofahrzeuge–Bedeutung,StandderTechnik,Handlungsbe-

darf”(“Electricvehicles–Significance,stateoftechnology,needforaction”)

EnergietechnischeGesellschaft(ETG–PowerEngineeringSociety)withinthe

VDE–theGermanAssociationforElectrical,Electronic&InformationTechnol-

ogies,Frankfurt,Germany,2010

[6] HomepageoftheGermanFederalEnvironmentAgency(Umweltbundesamt);

visitedon28.09.2010:

http://www.umweltbundesamt.de/gesundheit-e/laerm/herz.htm

[7] Maschke,C.:VerkehrslärmerhöhtStressundgefährdetdieGesundheit(Traffic

noiseincreasesstressandisharmfultohealth),in:Bundesgesundheitsblatt–

Gesundheitsforschung–Gesundheitsschutz,Springer,Berlin/Heidelberg,1999

[8] Whitepaper“AnforderungenansichereSteuerungs-undTelekommunikations-

systeme”(“Requirementsforsafecontrolandtelecommunicationssystems”),

BDEWBundesverbandderEnergie-undWasserwirtschafte.V.,Berlin,2008

[9] Elektromobilität–VorschriftenimBereichKraftfahrzeugtechnikundGefahr-

guttransporte(Electromobilityregulationsinautomotivetechnologyandthe

transportofdangerousgoods);Reportoftheteam“Vorschriftenentwicklung”

inWorkingGroup4(Normung,Standardisierung,Zertifizierung)oftheGerman

NationalPlatformforElectricMobility(NPE)

[10] GermanStandardisationRoadmapE-Energy/SmartGrid,DKEGermanCommission

forElectrical,Electronic&InformationTechnologiesofDINandVDE,Frankfurt,2010

[11]TheGermanStandardisationRoadmapforElectromobility,2010,availableat

www.elektromobilitaet.din.de,www.dke.de,www.vda.de

[12]livrevertsurlesinfrastructuresderechargeouvertesaupublicpourlesvéhic-

cules«décarbonés»,2011,availableinFrenchfrom

http://www.developpement-durable.gouv.fr/IMG/pdf/livre_vert_l-_NEGRE_

Infrastrucutres_recharge_pour_les_vehicules_decarbones.pdf

[13]ACEAPositionpaper,September2011,availableat

http://www.acea.be/publications/article/acea-members-address-the-challenge-

of-standardising-the-charging-of-electric

[14]VDEStudieE-Mobility2020:Technologien–Infrastruktur–Märkte(Technolo-
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Annex B Terms and abbreviations 

Forthepurposesofthisdocument,thefollowingtermsanddefinitionsandabbreviations

apply.

B.1 Terms and definitions 

B.1.1 Electric vehicle 

ForthepurposesoftheGermanStandardisationRoadmapforElectromobility,theterm

“electricvehicle”referstoanyvehiclethatisfullyorpartiallypropelledbyanelectric

motor.

• battery-operatedelectricvehicles

• switchablebattery-operatedelectricvehicles

• fuelcell-operatedelectricvehicles

• plug-inhybridelectricvehicles

• non-chargeablehybridelectricvehicles

• redox-flowelectricvehicles

B.1.2 Electromobility

Electromobilityreferstotheuseofelectricvehiclesforvarioustransportneeds.

B.1.3 Vehicle categories 

CategorisationofvehiclesincategoriesMandNaccordingtotheEuropeanDirective

2007/46/EG:

Category M Motorvehicleswithatleastfourwheelsdesignedandconstructed
forthecarriageofpassengers.

Category M1 Vehiclesdesignedandconstructedforthecarriageofpassengers
andcomprisingnomorethaneightseatsinadditiontothedriver’s
seat.

Category M2 Vehiclesdesignedandconstructedforthecarriageofpassengers,
comprisingmorethaneightseatsinadditiontothedriver’sseat,
andhavingamaximummassnotexceeding5tonnes.

Category M3 Vehiclesdesignedandconstructedforthecarriageofpassengers,
comprisingmorethaneightseatsinadditiontothedriver’sseat,
andhavingamaximummassexceeding5tonnes.

Category N Motorvehicleswithatleastfourwheelsdesignedandconstructed
forthecarriageofgoods.

Category N1 Vehiclesdesignedandconstructedforthecarriageofgoodsand
havingamaximummassnotexceeding3.5tonnes.

Category N2 Vehiclesdesignedandconstructedforthecarriageofgoodsand
havingamaximummassexceeding3.5tonnesbutnotexceeding12
tonnes.

Category N3 Vehiclesdesignedandconstructedforthecarriageofgoodsand
havingamaximummassexceeding12tonnes.

broschuere_acatech_eng_rz.indd   87 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

88
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

5ProspectsfortheFuture

CategorisationofvehiclesinclasslaccordingtothecriteriaoftheDirective(EU)

No.168/2013:

Category L Twoorthree-wheelvehiclesandlightquadricyles

L1e lighttwo-wheelpoweredvehicle

L2e Three-wheelmoped

L3e Two-wheelmotorcycle

L4e Two-wheelmotorcyclewithside-car

L5e Poweredtricycle

L6e lightquadricycle

L7e Heavyquadricycle

B.1.4 Categorisation of vehicles in category M and L

Category Range 
[km/day]

Vehicle 
categories

Energy 
demand 
[kWh/km]

Charging duration 
Night charging/ 
fast charging

Service 
life [a]

Regular
service

<300 M1,M2,M3,
N1,N2

approx.
1,5–2,5

8h/10min >12

Distribution
traffic

<150 N1,N2,N3 approx.
1,0–1,5

8h/15min >8

long-distance
traffic

>500 M3,N3 approx.
0,8

8h/60min >8

B.1.5 High voltage 

VoltageclassB:greaterthan30V(AC)uptoandincluding1,000V(AC),andgreater

than60V(DC)uptoandincluding1,500V(DC)(seeISO6469-3).

Note:Forclarity’ssakethistextdoesnotreferto“high-voltageon-boardnetworks”but

to“voltageclassBon-boardnetworks”.

B.1.6 Charging mode 

Thechargingmodedescribesthemethodbywhichtheelectricvehicleischarged.The

variousmodesaredifferentiatedbythepowerrangeforenergytransmissionandsafety

characteristics.ThefourchargingmodesdefinedinIEC61851andafurthermodethat

iscurrentlyunderdiscussionaredescribedinsection4.4.

B.1.7 Charging station (electric power supply for electric vehicles) 

AchargingstationreferstoequipmentaccordingtoIEC61851usedforchargingelec-

tricvehicles,themainelementsofwhicharetheconnectingelements,lineprotection,

anRCD,acircuitbreakerandasafetycommunicationdevice(PWM).Dependingonthe

placeofuse,otherfunctionalunitsmaybeincluded,suchasaconnectiontothesupply

mainsandmeteringdevices.
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Theterms“ACchargingstationforelectricvehicles”and“DCchargingstationforelec-

tricvehicles”aredefinedinDINEN61851-1(VDE0122-1).Theterm“chargingstation”

isthereforealsousedasagenerictermintheGermanStandardisationRoadmapfor

ElectromobilityandappliestoÀCandDCchargingaswellastoinductivecharging.

B.1.8 Plug-and-socket connection system, cable assembly 

Plug-and-socketassemblyprovidedforchargingelectricvehicles.TheIEC62196series

describesaplug-and-socketsystemintendedespeciallyforelectricvehicles.

Forchargingmodes2and3ahybridcablewithanenergycoreandcontrollinesisalso

necessary.

B.1.9 Definition of the combined charging system (CCS)

TheCCSisanopen,universalchargingsystemforelectricvehiclesbasedontheinter-

nationalstandardsseriesIEC61851-1andthestandardsforplug-and-socketconnec-

tionsaccordingtoIEC62196.TheCCScombinessingle-phasechargingtothree-phase

charging(upto200kWandperspectivelyupto350kW)inasinglesystem.Asasystem,

theCCScontainsplugsaswellascontrolfunctionsandthecommunicationbetween

theelectricvehicleandinfrastructure.Itoffersasolutionforallrequiredcharging

scenarios.

Ingeneral,theCCScontains:

• DCchargingwithCombo2plug(inEurope)accordingtostandardIEC62196-3

togetherwithcommunicationbetweenthevehicleandcharginginfrastructurebased

onISO15118and/orDINSPEC70121

• ACchargingwithtype2plug(inEurope)accordingtostandardIEC62196-2together

withcommunicationbetweenvehicleandcharginginfrastructurewithsignalling

(pilotsignal)accordingtoIEC61851-1AnnexAand,optionally,alsoaccordingto

ISO15118



Itmustbetakenintoaccountthatthepossibilitiesdescribedabovearenotsupported

byallchargingstationsandallvehicles.Thecombinedchargingsystemonthevehicle

sideispartofaCCSsystem.Thus,thecustomerhasaccesstoallACtype2andDCtype

2chargingfacilities.
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B.2 Abbreviations

ACEA AssociationdesConstructeursEuropéensd’Automobiles

(EuropeanAutomobileManufacturersAssociation)

AK Arbeitskreis(workinggroup)

ANSI AmericanNationalStandardsInstitute

AMW ApprovedMaintenanceWork

ANSI EVSP ANSIElectricVehiclesStandardsPanel

ANW ApprovedNewWork

AWI ApprovedWorkItem

BATSO BatterySafetyOrganisation

BEV BatteryElectricVehicle

BMBF BundesministeriumfürBildungundForschung

(FederalMinistryofEducationandResearch)

BMUB BundesministeriumfürUmwelt,Naturschutz,BauundReaktorsicherheit

(FederalEnvironmentMinistry)

BMVI BundesministeriumfürVerkehrunddigitaleInfrastruktur

(FederalMinistryofTransportandDigitalInfrastructure)

BMWi BundesministeriumfürWirtschaftundEnergie

(FederalMinistryofEconomicAffairsandEnergy)

BSI BundesamtfürSicherheitinderInformationstechnik

(FederalOfficeforInformationSecurity)

CCS CombinedChargingSystem

CEN ComitéEuropéendeNormalisation

(EuropeanCommitteeforStandardisation)

CENELEC ComitéEuropéendeNormalisationÉlectrotechnique

(EuropeanCommitteeforElectrotechnicalStandardisation)

CD CommitteeDraft

CDV CommitteeDraftforVote

CHAdeMO CHArgedeMOve–JapanesesuggestionforaDCplug

CISPR ComitéInternationalSpécialdesPerturbationsRadioélectriques

(InternationalElectrotechnicalCommission)

CoP ConformityofProduction

DIN GermanInsitituteforStandardisation

DIN SPEC DINSpecification

DIS DraftInternationalStandard

DKE DeutscheKommissionElektrotechnikElektronikInformationstechnikin

DINundVDE(GermanCommissionforElectrical,Electronicand

InformationTechnologiesofDINandVDE)

DNS DeutscheNormungsstrategie(GermanStandardisationStrategy)

eM-CG CEN/CENElECeMobilityCoordinationGroup

EMC ElectromagneticCompatibility

EN EuropeanStandard

EnWG Energiewirtschaftsgesetz(EnergyIndustryAct)

EPAC ElectricPower-AssistedCycles

ETSI EuropeanTelecommunicationsStandardsInstitute

Euro NCAP EuropeanNewCarAssessmentProgramme

EV ElectricVehicle
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EVU Energieversorgungsunternehmen

(Germanfor“powersupplycompany”)

FCEV FuelCellElectricVehicle

FDIS FinalDraftInternationalStandard

FNN ForumNetworkTechnology/NetworkOperationatVDE

GAK Gemeinschaftsarbeitskreis(jointworkinggroup,seeJWG)

GK Gemeinschaftskomitee(jointcommittee,seeJTC)

GUK Gemeinschaftsunterkomitee(jointsubcommittee)

HD Harmonisationdocument

HV High-Voltage

IC-CPD In-CableControlandProtectionDevice

IEC InternationalElectrotechnicalCommission

IEEE InstituteofElectricalandElectronicsEngineers

ICT InformationandCommunicationTechnology

IP InternetProtocol

IS InternationalStandard

ISO InternationalOrganisationforStandardisation

ITA IndustryTechnicalAgreement

ITU InternationalTelecommunicationUnion

ITU-T ITUTelecommunicationStandardisationSector

JTC JointTechnicalCommittee

JWG JointWorkingGroup

LEV lightElectricVehicle

MoU MemorandumofUnderstanding

NA Normenausschuss(standardscommittee)

NP NewProject(ISO)

NP NewWorkItemProposal

NPE NationalPlatformforElectromobility

NOW NationaleOrganisationWasserstoff-undBrennstoffzellentechnologie

(NationalOrganisationHydrogenandFuelCellTechnology)

PAS PubliclyAvailableSpecification

PCI DSS PaymentCardIndustryDataSecurityStandard

PCI SSC PaymentCardIndustrySecurityStandardsCouncil

PHEV Plug-inHybridElectricVehicle

PLC PowerlineCommunication

PT ProjectTeam

PTB Physikalisch-TechnischeBundesanstalt

(PhysicalandTechnicalInstituteoftheFederalRepublicofGermany)

PUB Published

PWM PulseWidthModulation(Safetycommunicationdevices)

R&D Research&Development

RCD ResidualCurrentProtectiveDevice

REEV RangeExtendedElectricVehicle

RFID Radio-FrequencyIdentification

SAE SocietyofAutomotiveEngineers

SC Subcommittee

SG SecretaryGeneral

broschuere_acatech_eng_rz.indd   91 26.02.15   15:35



NATIONAlEPlATTFORMElEKTROMOBIlITäT

92
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

5ProspectsfortheFuture

SIL SafetyIntegritylevel

SME SmallandMedium-sisedEnterprises

SMB StandardisationManagementBoard(atIEC)

TAB TechnischeAnschlussbedingungen

(Germantechnicalconnectionconditions)

TCP/IP TransmissionControlProtocol/InternetProtocol

TMB TechnicalManagementBoard

TR TechnicalReport

UK Unterkomitee(subcommittee)

UL Underwriterslaboratories

US NCAP USNewCarAssessmentProgram

V2G VehicletoGrid–Thistermdescribesboththecommunicationsbetween

thevehicleandthecharginginfrastructureaswellastheenergyflow

fromthevehicletothegrid.Inthistext,therespectivecontextisalways

identified.

V2G CI VehicletoGridCommunicationInterface

VDA VerbandderAutomobilindustriee.V.

(GermanAssociationfortheAutomotiveIndustry)

VDE VerbandderElektrotechnikElektronikInformationstechnike.V.

(AssociationforElectrical,ElectronicandInformationTechnology)

W3C WorldWideWebConsortium

WG WorkingGroup

WPT WirelessPowerTransfer

XML ExtensibleMarkuplanguage

ZVEH ZentralverbandderDeutschenElektro-undInformationstechnischen

Handwerke(GermanAssociationofElectricalandITTrades)

ZVEI ZentralverbandElektrotechnik-undElektronikindustriee.V.

(GermanAssociationoftheElectricalandElectronicsIndustries)
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Annex C Benefits of electromobility for various interest groups 

ThisAnnexdescribesthebenefitsofelectromobilityforvariousinterestgroupsbylist-

ingpracticalexamples(thelistisnotexhaustive)anddescribingtheeffectsofstan-

dardisationineachcase.

C.1 Opportunities offered by electromobility 

Opportunities for the state and society

Environmental advantages

• Noiseemissionsareloweratlowandmediumspeedsandwhenaccelerating,since

rollingandwindnoisewillhavelessinfluence.Theseeffectswillbeparticularly

noticeableinurbanareasandonmainthoroughfareroads.

• Directemissions(exhaustgases)byroadtrafficareavoided.Thishasapositiveeffect

particularlyinurbanareasandwillcontributetoimprovingthequalityoflifethere.

• Iftheelectricalenergyforelectromobilityisprovidedbyregenerativeenergysources,

theCO
2
emissionswillbereducedconsiderably.

• Electromobilityisaformofenergyconsumptionthatcanbeadapted,asneeded,

tothepowercurrentlyavailablefromregenerativeenergysources,providedthat

consensus-basedstandardsandspecificationsexistonloadmanagementand,possi-

bly,feedbackintothegrid.Thus,theintroductionofthesmartgridsupportselectro-

mobilityandviceversa,andthisinturnfacilitatestheachievementofclimatepolicy

goals.

Economic advantages

• Securingjobsintheautomobileindustry,creatingnewjobs.

• Creatingnewmarketsforautomobilemanufacturers,thechemicalsindustry,electri-

calengineeringindustryandtheinformationandcommunicationsindustry,aswell

asforenergyutilitiesandmobilityservicecompanies.

• Establishingnewbusinessmodels.

• Atpresentpetroleum,asarawmaterial,isthemainsourceofenergyusedinthe

transportationsector.Infaceoflimitedpetroleumreserves(keytopic:peakoil)and

fromthegeo-politicalaspect,theobjectiveistoobtaingreaterdiversificationof

energysourcesinordertoensureasustainableenergysupply.Inthiscontext,elec-

tromobilitycanmakeavaluablecontributionalloverGermanybyprovidinglarge

storagecapacitiesforelectricityasaformofenergythatisindependentofprimary

energysources.

• Domestictourismcanprofitfromelectromobilityastheconflictbetweeneaseof

accesstoaholidaydestination,spaorrecreationalareaandthewishforlesstraffic

noisecanbealmostcompletelyresolved.
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Added value for the general public and consumers 

Electromobilityoffersadvantagestothegeneralpublic,bothasusersofthevehicles

andasresidentsofareasinthedirectorindirectvicinityofroads.

• lessroadtrafficnoise

• Reductionofexhaustgasemissions

• long-termassuranceofindividualmobility

• Formanypeople,theresponsibilityofmaintainingaliveableenvironmentforgenera-

tionstocomeisaveryimportantissue.Infuture,electromobilitywillgiveconsumers

onewayofresolvingthisissuemoresatisfactorily.

Thefirsttwopointsmentionedabovecontributetoimprovedpublichealth.Relevant

studies[6],[7]haveidentifiedtrafficnoiseasoneofthemaincausesofstress.

Especiallyconsideringtheexpectedincrease,albeitmoderate,inurbangrowth

throughoutGermany,electromobilitycanmakeasignificantcontributiontoimproving

thequalityoflife.

Opportunities for the automobile manufacturing industry 

• Duringtheintroductionphase(phase1),electromobilitywillhaveasubstantialeffect

ontheimageofcarmanufacturers.Inthisrespect,thechallengefacingtheGerman

automobileindustryistobecomethepioneerofamaturemasselectromobilitymarket.

• Securingsharesinthemarket

Opportunities for component suppliers, the electrical industry, SMEs, trades and 

testing institutes

• Anewhigh-techfieldthatspawnsinnovativeproducts

• Sustainableproductportfolio

• Thecharginginfrastructuresectorinparticularisexpectedtoprovideconsiderable

impetusforturnoverandemploymentinsmallandmedium-sisedenterprisesandin

theelectricaltrade,aswellasforretailersandwholesalersinGermany,sincealarge

percentageoftheaddedvalueisgeneratedregionally.

• SuitablePRmarketingmeasurescanachievesynergyeffectswithothersectorssuch

assmartmetersandbuildingautomation(“smarthomes”)which,inturn,alsoprovide

additionalemploymentstimulus.

Advantages for grid operators

• Additionalenergygridutilisationleadstoadditionalearnings

• Electriccarsaspowerfulconsumersandpossiblyasstorageunits(forbalancinglocal

energyconsumption)willpropeldiscussiononsmartgrids,smarthomesandsmart

metering.

Benefits for energy traders and electricity generating companies 

Generallyspeaking,electromobilitywillbringnewconsumersontothemarket,lead-

ingtoincreasedelectricitytradeturnover.However,electromobilityisalsoexpected

toencouragethesubstitutionofoil,alimitedresource,withelectricalenergyfrom

alternative,especiallyregenerative,sources(hydroelectric,wind,biomassandphotovol-

taics),thuspromotingtheexpansionoftradingelectricityfromregenerativesources.

Thereasonforthisisthatsuchacontrollablemodeofconsumptioncanimprovethe
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integrationofelectricityfromregenerativesources.Increasedturnoverisparticularly

expectedinthetime-variabletariffsector(demand-sidemanagement,smartmetering).

Collectiveintegrationofelectricvehicleswillmeanthatanewplayerwhowillhavea

positivemarketeffectintermsofcompetitionandsupplyreliabilitywillenterthebal-

ancingenergymarket.

Opportunities for service providers 

Itisexpectedthattheintroductionofelectromobilitywillleadtonewservicefields

andtochangesinexistingservicesectors.Definingnewservicefieldsisnotoneofthe

objectivesoftheGermanStandardisationRoadmapforElectromobility.However,some

examplesaredescribedheretoillustratehowstandardisationcansupportthecreation

ofnewservicesectors.

• Thefurtherdisseminationofregenerativeenergyisexpectedtoleadtomorevolatile

electricityprices.Uptonow,endconsumersarehardlyabletoreapthebenefitsof

electricitypricevariations.Inthiscontext,theservicesof“electricitytraders”canhelp

toadjustconsumption(=chargingofelectricvehiclebatteries)tomatchtheelectric

energysupply.

• Inpresent-daycarfinancingpractices,theresalevalueoftheentirevehicleplaysa

majorrole.Itisconceivablethatthebatterywillbefinancedseparatelyinfuture.The

optionofbeingabletoputabatterytoasecondaryuse(“secondlife”,refurbishment

orrecyclingofmaterials)hasasignificanteffectontheremainingvalueofausedbat-

tery.

• Newbusinessopportunitiesariseforparkingfacilitycompaniesastheycanoffer

combinedparkingandchargingservices.Thisappliessimilarlytothehousingsector.

• Accountingandsettlement(clearing)institutions.

Benefits for battery manufacturers

• Electromobilitywillgenerateadditionaldemand.

• TractionbatteriesarecomplexsystemsandGermanmanufacturersarewellposi-

tionedinthisfield.

• GermanmanufacturersmaybeabletocatchupwiththeirAsiancompetitorsinthe

cellproductionsector.

Research opportunities 

Furtherdevelopmentofexistingtechnologiessuchaspowerelectronics,motortech-

nology,batterytechnologyandlight-weightconstructioninconjunctionwiththe

developmentofelectromobilityisanexcitingandlucrativefieldforGermanresearch

institutions.Thespecialrequirementsofelectromobilitywithregardtoweightreduc-

tion,stability,etc.willgeneratenewresearchimpetusthatwillleadtoimprovements

inotherareasaswell.Achievingexpertiseintheelectromobilityfieldisthereforeof

specialimportancetoGermanresearchandindustry.Theinitiativeslaunchedbygov-

ernmentandindustrygivecompaniesandinstitutestheopportunitytodevelopsuch

expertiseonabroadbasis.

Thedevelopmentofinnovativeholisticconceptswhichcanshapethefutureofmobil-

ityisofspecialscientificinterest.Suitabletopicsmightincludemobilityconceptsfor

urbanareas,forexample,orthedevelopmentofnewvehiclestakingacompletelynew

approachtodesign,construction,materialsandmarketing.
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ResearchinstitutionsworkinginGermanyhavetheopportunitytodevelopandexploit

newresearchareas.Relatedtopicsininformationandcommunicationstechnology

(ICT),inconjunctionwithenergyandautomotiveengineering,arejustsomeexamples

worthmentioninghere.SinceICTsolutionsdevelopedinthisfieldwillnotremain

restrictedtotheelectromobilitysector,onecanassumethattheywillbringaboutfur-

therinnovationsinothersectorsaswell,inparticularsectorsrelatedtothesmartgrid.

Theresearchsectorshouldseethefeedbackofresearchresultstostandardsorganisa-

tionsandlegislativebodiesbothasataskandasanopportunity,allowingthissectorto

haveaninfluenceonmodificationstolegislationsuchastrafficregulations.

Finally,itmustbepointedoutthatthejoiningofhighlyinnovativeenergyandautomo-

bilesectorsinGermanybroughtaboutbyelectromobilityalsoopensuptremendous

newpotentialforresearch.Thecloseinterweavingofthetopicsregardingthesmart

gridandelectromobilitywillleadtoanextensionofvaluablesystemcompetenciesin

theenergymanagementandtechnologysectors,theautomobileindustryandthecom-

municationsindustry,andgivetheGermaneconomyacompetitiveedge.

C.2 How standardisation can benefit electromobility 

Benefits for the state and society 

Economic advantages

• Openingupnewmarketsandmaintainingafootholdonexistingmarketsthroughthe

internationalstandardisationofelectromobility,thusfacilitatingexports.

• Successfulmarketpenetrationbyinnovations“madeinGermany”asaresultofwide-

spreadacceptanceandlowimplementationcosts,particularlyduringtheintroduc-

tionandexpansionphase,whichisofprimeimportancetoGermanindustry.

Benefits for the general public and consumers

• Thehighlevelsofsafety,availability,reliabilityandinteroperabilityalreadyachieved

inothersectorsinGermanycanalsobeachievedforelectromobilityproducts

throughtheearlystandardisationofrelevantrequirementsandinterfaces.

• Standardisationgivescustomersmoreconfidenceintheirowndecisions,thusaccel-

eratingthemarketpenetrationofelectromobility.

Benefits for the automobile manufacturing industry

• InordertosustainablymaintaintheGermanautomobileindustry’stechnological

lead,nationallyharmonisedresearchaswellasstandardisationandregulatoryaction

arerequiredtocreatesuitableframeworkconditionsfortargetingfuturedevelop-

mentsandtoensureexportopportunities.

• Consensus-basedstandardsandspecificationswillprovideinvestmentsecurityfor

researchanddevelopmentbytheGermanautomobileindustry,whichishighlyinno-

vativebyinternationalcomparison.Marketsharescanbesecuredandexpandedby

ensuringmodulardesignandinteroperabilityoftheentiresolutionportfolio.

broschuere_acatech_eng_rz.indd   96 26.02.15   15:35



97
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

5ProspectsfortheFuture

Benefits for component suppliers, the electrical industry, SMEs, trades and  

testing institutes

• Well-definedcriteriaforproductandtestingstandardswillgivetheelectricalengi-

neeringindustryandassociatedtradesinvestmentandlegalsecurity.

• Newmarketandexportopportunitiesatnational,Europeanandgloballevelswillbe

createdfortheelectricalengineeringindustry.Uniforminternationalstandards,both

forgrid-to-vehicleconnectionsandfortheactualvehiclesaretremendouslyimpor-

tantinthiscontext.

• Germaninspection,testingandcertificationbodieshavebeenverysuccessfulon

theinternationalstageinrecentyears.Theyhaveprofitedfromthepositiveimage

thatGermanengineeringhasachievedabroad,whileatthesametimethemselves

contributingtowardsenhancingthisimage.Newmarketopportunitieswillalsobe

createdbydefiningcriteriaforproduct,testingandsafetystandardsearlyandonan

internationalscale.

Benefits for charging infrastructure operators

• Standardisedcomponentsandinterfacesallowtheidentificationof“correct”hard-

wareintermsofcompatibility(plugs)andthechargingtechnologyofferedbycom-

petingsuppliers;thiswillresultinlong-termsecurityofinvestments.

• Standardchargingproceduresandvehiclepowercategoriesmakeitpossibleto

determinethepowerrequirementsforaconsumerterminal.Thisallowstheselection

ofthe“mosteconomical”gridconnectionandmakesitpossibletoprovideforcor-

respondingpowerdemands.

• Thecharginginfrastructuremarketisdependentontheintroductionofelectromobil-

ity.Standardisationwillallowparticipationofnumerouscompetitorsinthemarketas

itwillpreventmonopolysituationsorthedevelopmentofsuch.

Benefits for grid operators

• Improvedplanningcertaintyforgridexpansion(e.g.formorepoweratconsumer

terminalpoints)bystandardisingthepowerclassesforchargingequipmentand

chargingmethods.

• Simplificationofchargingstationconnectionprocedures,e.g.byconformitytocon-

sumerterminalconnectionregulations.

Benefits for energy traders and electricity generating companies 

TheadvantagesdescribedinAnnexC.1canonlybeexploitedonthebasisofuniform

standardsregulatingtheintegrationofelectricvehiclesintothebalancingenergymarket

Opportunities for service providers

• Standardisedcommunicationinterfacesfordynamicpricinginformationenablethe

provisionof“energytrader”services.

• Astandardisedmethodofdeterminingtheresalevalueofusedbatteriesisofvital

importancetofinancingcompaniesandused-cartraders.Itwouldalsoallowthe

developmentofservicesinvolvingothersecondaryutilisationofusedbatteries.
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Benefits for battery manufacturers 

Dedicatedstandardisationofbatteriesasenergystoragemediaforexternalapplica-

tionswouldprovidedistinctadvantagesforbatterymanufacturers.However,sincethe

batterygeometryrequirementsofindividualvehicleswilldiffer,onecanhardlyexpect

thatthesewillbestandardised.Demandsforthiskindofstandardisationmightariseif

abatteryswappingconceptweretoachievewideracceptance.

Regardlessoftheseissues,thefollowingsubjectsaresuitableforstandardisation.

• Technicalperformancespecificationsofbatterysystems:thisapplies,forinstance,

tothemethodsofdeterminingdataandspecificationsonelectriccharginganddis-

chargingperformanceasafunctionofoperatingtemperatureandcharge.Methods

fordeterminingtheservicelifeofbatterysystems(chargingcyclesachievedand

absoluteservicelifeincalendarterms)couldbesubjectsforstandardisation.Cor-

respondingstandardsforportabledevicebatteriesandindustrialbatteriescouldbe

usedasexamplesforthedevelopmentofsuchstandards.

• Safetyofbatterysystems:thebattery,asahigh-voltagecomponent,mustbeclassi-

fiedasacriticalcomponent.Standardisingtheinterfacesbetweenthebatteryand

thevehicle(plugandsocketsystems,datainterfacesetc.)canhelptofacilitatehan-

dlingandmaintenanceandminimisetherisksinvolved.

• Standardisingidentificationandlabelling(technicaldata,materialsandcontents,

recyclinginformation)ofbatterysystemsisalsointheinterestofbatterymanufactur-

ersandconsumers.

• Safetytesting:thestandardisationofsafetyteststosimulatemisuse,aswellasthe

abilityofvehiclebatteriestowithstandcrashconditionsinpracticalapplications

couldhelptoestablishuniformconditionsforallmarketparticipants,andthuscreate

awell-definedorientationframework.Thismighthaveapositiveeffectonbattery

systemdevelopmentcostsandonthepurchaseofstandardcomponents.

• Batterysystemsub-components:asalreadyexplainedabove,theexternalgeometry

ofbatterysystemswillprobablynotbestandardised,butitisconceivablethatstan-

dardsmaybedefinedforthestoragecells,whicharethesmallestsub-componentof

anelectro-chemicalenergystoragebatterysystem.Especiallytheheightofthecells

isconsideredtobedecisivefortheiruseinbatteries,whichusuallyhaveanextremely

flatdesign.Standardisationofcellgeometryandoftheelectricalterminalscould

limitthevarietyofproductdesignsandthereforehelptoreducecosts.Apossiblefur-

therstandardisationapproachcouldinvolvestandardisingmodules,eachcomprising

severalcells.

• Standardisingofinteroperabilityforbatteryreplacementsystems,e.g.electricalinter-

faces,willleadtoinvestmentsecurityintherelevantindustrysector.
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Annex D Overview of standards, specifications and standardisation bodies 

relating to electromobility 

D.1 Standards and specifications, August 2014

Standards and specifications Domain
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EN 50160 UK767.1 Voltagecharacteristicsofelectricitysupplied
bypublicdistributionnetworks

IS

EN 55012  
(CISPR 12)

K767 Vehicles,motorboatsandinternalcombustion
engines–Radiodisturbancecharacteristics–
limitsandmethodsofmeasurementforthe
protectionofoff-boardreceivers

IS

EN 55025  
(CISPR 25)

K767 Vehicles,motorboatsandinternalcombustion
engines–Radiodisturbancecharacteristics–
limitsandmethodsofmeasurementforthe
protectionofon-boardreceivers

IS

IEC 60364-5-53 
Edition 3.1 
DIN VDE 0100-530 

K221 lowvoltageinstallations–Part530:Selection
anderectionofelectricalequipment–Switch-
gearandcontrolgear

IS

IEC 60364-5-54 
Edition 3 
DIN VDE 0100-540

UK221.1 lowvoltageinstallations–Part5-54:Selection
anderectionofelectricalequipment–Earthing
arrangements,protectiveconductorsand
protectivebondingconductors

IS

IEC 60364-7-722 AK221.1.11 lowvoltageelectricalinstallations–Part7-722:
Requirementsforspecialinstallationsor
locations–Supplyofelectricvehicles

CDV

HD 60364-7-722 / 
DIN VDE 0100-722

AK221.1.11 lowvoltageelectricalinstallations–Part7-722:
Requirementsforspecialinstallationsorloca-
tions–Supplyofelectricvehicles

EN

IEC 60364-4-41 
Edition 5 
DIN VDE 0100-410 

UK221.1 low-voltageelectricalinstallations–
Part4-41:Protectionforsafety–Protection
againstelectricshock

IS

IEC/TS 60479-1 
Edition 4  
(VDE 0140-479-1)

UK221.1 Effectsofcurrentonhumanbeingsandlive-
stock–Part1:Generalaspects

IS

IEC 60529  
Amendment 2 
Edition 2

K212 Degreesofprotectionprovidedbyenclosures
(IPCode)

IS
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IEC 61000-6-2 
Edition 3

UK767.3 Electromagneticcompatibility(EMC)–
Part6-2:Genericstandards–Immunitystandard
forindustrialenvironments

CD

IEC 61000-6-3 
Edition 2

K767 Electromagneticcompatibility(EMC)–
Part6-3:Genericstandards–Emissionstandard
forresidential,commercialandlight-industrial
environments

IS

IEC 61140  
Edition 4 
(VDE 0140-1)

UK221.1 Protectionagainstelectricshock–Common
aspectsforinstallationsandequipment

CDV

IEC/TS 61439-7 AK431.1 low-voltageswitchgearandcontrolgearassem-
blies–Part7:Assembliesforspecificapplica-
tionssuchasmarinas,campingsites,market
squares,electricvehicleschargingstations

PAS

IEC 61508 
Part 1–7 Edition 2

GK914 Functionalsafetyofelectrical/electronic/
programmableelectronicsafety-relatedsystems

IS

IEC 61850-7-420 
Edition 2

K952 Communicationnetworksandsystemsfor
powerutilityautomation–Part7-420:Basic
communicationstructure–Distributedenergy
resourceslogicalnodes

AMW

IEC 61851-1 
Edition 3

GAK353.0.4 Electricvehicleconductivechargingsystem–
Part1:Generalrequirements

CD

IEC 61851-21 
Edition 2

AK353.0.6 Electricvehicleconductivechargingsystem–
Part21:Electricvehiclerequirementsfor
conductiveconnectiontoana.c./d.c.supply

CD

IEC 61851-21-1 AK353.0.6 Electricvehicleconductivechargingsystem–
Part21-1:Electricvehicleonboardcharger
EMCrequirementsforconductiveconnection
toa.c./d.c.supply

CD

IEC 61851-21-2 AK353.0.6 Electricvehicleconductivechargingsystem–
Part21-2:EMCrequirementsforOFFboard
electricvehiclechargingsystems

CD

IEC 61851-22 K353 Electricvehicleconductivechargingsystem–
Part22:ACelectricvehiclechargingstation

IS

IEC 61851-23  
Edition 2

GAK353.0.2 Electricvehicleconductivechargingsystem–
Part23:DCelectricvehiclechargingstation

NP

IEC 61851-24  
Edition 2

GAK353.0.2 Electricvehicleconductivechargingsystem–
Part24:Digitalcommunicationbetweenad.c.
EVchargingstationandanelectricvehiclefor
controlofd.c.charging

NP
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IEC/TS 61851-3-1 GAK353.0.9 ElectricVehiclesconductivepowersupply
system–Part3-1:GeneralRequirementsfor
lightElectricVehicles(lEV)ACandDC
conductivepowersupplysystems

CD

IEC/TS 61851-3-2 GAK353.0.9 ElectricVehiclesconductivepowersupply
system–Part3-2:Requirementsforlight
ElectricVehicles(lEV)DCoff-boardconductive
powersupplysystems

CD

IEC/TS 61851-3-3 GAK353.0.9 ElectricVehiclesconductivepowersupply
system–Part3-3:Requirementsforlight
ElectricVehicles(lEV)batteryswapsystems

ANW

IEC/TS 61851-3-4 GAK353.0.9 ElectricVehiclesconductivepowersupply
system–Part3-4:Requirementsforlight
ElectricVehicles(lEV)communication

ANW

IEC 61980-1 GAK353.0.1 Electricvehiclewirelesspowertransfersystems
(WPT)–Part1:Generalrequirements

FDIS

IEC/TS 61980-2 GAK353.0.1 Electricvehiclewirelesspowertransfer(WPT)
systems–Part2:Specificrequirementsfor
communicationbetweenelectricroadvehicle
(EV)andinfrastructurewithrespecttowireless
powertransfer(WPT)systems

ANW

IEC/TS 61980-3 GAK353.0.1 Electricvehiclewirelesspowertransfer(WPT)
systems–Part3:Specificrequirementsforthe
magneticfieldpowertransfersystems

ANW

IEC 62196-1 
Edition 3

GAK542.4.1 Plugs,socket-outlets,vehicleconnectorsand
vehicleinlets–Conductivechargingofelectric
vehicles–Part1:Generalrequirements

IS

IEC 62196-2  
Edition 2

GAK542.4.1 Plugs,socket-outlets,vehicleconnectorsand
vehicleinlets–Conductivechargingofelectric
vehicles–Part2:Dimensionalcompatibilityand
interchangeabilityrequirementsfora.c.pinand
contact-tubeaccessories

CD

IEC 62196-3 GAK542.4.1 Plugs,socket-outlets,vehicleconnectorsand
vehicleinlets–Conductivechargingofelectric
vehicles–Part3:Dimensionalcompatibilityand
interchangeabilityrequirementsford.c.and
a.c./d.c.pinandcontact-tubevehiclecouplers

IS

IEC/TS 62196-4 GAK542.4.1 Plugs,socket-outlets,andvehiclecouplers–
Conductivechargingofelectricvehicles–
Part4:Dimensionalcompatibilityandinter-
changeabilityrequirementsfora.c.,d.c.and
a.c./d.c.vehiclecouplersforClassIIorClassIII
lightelectricvehicles(lEV)

ANW
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IEC 62351 
Parts 1–8

K952 Powersystemsmanagementandassociated
informationexchange–Dataandcommunica-
tionssecurity

TS

IEC 62351 
Part 10

K952 Powersystemsmanagementandassociated
informationexchange–Dataandcommunica-
tionssecurity–Part10:Securityarchitecture
guidelines

TR

IEC TR 62443-3-1 AK931.1 Industrialcommunicationnetworks–Network
andsystemsecurity–Part3-1:Securitytech-
nologiesforindustrialautomationandcontrol
systems

TR

IEC 62576 
Edition 2

K331 Electricdouble-layercapacitorsforuseinhybrid
electricvehicles–Testmethodsforelectrical
characteristics

AMW

IEC 62660-1 K371 Secondarylithium-ioncellsforthepropulsion
ofelectricroadvehicles–Part1:Performance
testing

IS

IEC 62660-2 K371 Secondarylithium-ioncellsforthepropulsion
ofelectricroadvehicles–Part2:Reliabilityand
abusetesting

IS

IEC 62660-3 K371 Secondarylithium-ioncellsforthepropulsion
ofelectricroadvehicles–Part3:Safetyrequire-
mentsofcellsandmodules

CD

IEC 62752 AK541.3.6 In-CableControlandProtectionDevicefor
mode2chargingofelectricroadvehicles
(IC-CPD)

CDV

IEC 62831 AK353.0.8 UseridentificationinElectricvehicleService
Equipmentusingasmartcard

ANW

IEC 62840-1 AK353.0.7 Electricvehiclebatteryswapsystem–
Part1:Systemdescriptionandgeneral
requirements

CD

IEC 62840-2 AK353.0.7 Electricvehiclebatteryswapsystem–
Part2:Safetyrequirements

CD

IEC 62893 UK411.2.8 Chargingcablesforelectricvehicles ANW

23E/853/NP AK541.3.7 ResidualDirectCurrentMonitoringDevice
tobeusedforMode3chargingofElectric
Vehicle(RDC-MD)

ANW

VDE 0105-100 K224 Operationofelectricalinstallations–
Part100:Generalrequirements

IS
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ISO 6469-1 
Edition 2

052-01-21AA Electricpropelledroadvehicles–Safetyspecifi-
cations–Part1:On-boardrechargeableenergy
storagesystem(RESS)

IS

ISO 6469-2 
Edition 2

052-01-21AA Electricpropelledroadvehicles–Safetyspeci-
fications–Part2:Vehicleoperationalsafety
meansandprotectionagainstfailures

IS

ISO 6469-3 
Edition 2

052-01-21AA Electricpropelledroadvehicles–Safety
specifications–Part3:Protectionofpersons
againstelectricshock

IS

ISO 6469-4 052-01-21AA Electricallypropelledroadvehicles–Safety
specifications–Part4:Postcrashelectrical
safety

DIS

ISO 6722-1 
Edition 4

052-01-03-04
AK

Roadvehicles–60Vand600Vsingle-core
cables–Part1:Dimensions,testmethodsand
requirementsforcopperconductorcables
(Ed.2.0)

IS

ISO 6722-2 
Edition 4

052-01-03-04
AK

Roadvehicles–60Vand600Vsingle-core
cables–Part2:Dimensions,testmethodsand
requirementsforaluminiumconductorcables

IS

ISO 7637-1 
Edition 3

052-01-03-03
GAK
UK767.13

Roadvehicles–Electricaldisturbancesby
conductionandcoupling–Part1:Definitions
andgeneralconsiderations

CD

ISO 7637-2 
Edition 3

052-01-03-03
GAK
UK767.13

Roadvehicles–Electricaldisturbancesby
conductionandcoupling–Part2:Electrical
transientconductionalongsupplylinesonly

IS

ISO 7637-3 
Edition 3

052-01-03-03
GAK
UK767.13

Roadvehicles–Electricaldisturbancesby
conductionandcoupling–Part3:Electrical
transienttransmissionbycapacitiveandinduc-
tivecouplingvialinesotherthansupplylines

DIS

ISO TR 8713 052-01-21AA Electricallypropelledroadvehicles–Vocabulary TR

ISO 10924-5 052-01-03-05
AK

Roadvehicles–Circuitbreakers–Part5:Circuit
breakerswithtabswithratedvoltageof450V

DIS

ISO 11451-1 
Edition 4

UK767.13 Roadvehicles–Vehicletestmethodsforelec-
tricaldisturbancesfromnarrowbandradiated
electromagneticenergy–Part1:Generalprin-
ciplesandterminology

IS

ISO 11451-2 
Edition 4

UK767.13 Roadvehicles–Vehicletestmethodsforelec-
tricaldisturbancesfromnarrowbandradiated
electromagneticenergy–Part2:Off-vehicle
radiationsources

FDIS
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ISO 11451-3 
Edition 3

UK767.13 Roadvehicles–Vehicletestmethodsforelec-
tricaldisturbancesfromnarrowbandradiated
electromagneticenergy–Part3:On-board
transmittersimulation

FDIS

ISO 11452-1 
Edition 4

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part1:General
principlesandterminology

FDIS

ISO 11452-2 
Edition 2

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part2:Absorber-
linedshieldedenclosure

IS

ISO 11452-3 
Edition 3

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part3:Trans-
verseelectromagneticmode(TEM)cell

AWI

ISO 11452-4 
Edition 4

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part4:Harness
excitationmethods

IS

ISO 11452-5 
Edition 2

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part5:Stripline

IS

ISO 11452-7 
Edition 2

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part7:Direct
radiofrequency(RF)powerinjection

IS

ISO 11452-8 
Edition 2

UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part8:Immunity
tomagneticfields

FDIS

ISO 11452-9 UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part9:Portable
transmitters

IS

ISO 11452-10 UK767.13 Roadvehicles–Componenttestmethodsfor
electricaldisturbancesfromnarrowbandradi-
atedelectromagneticenergy–Part10:Immu-
nitytoconducteddisturbancesintheextended
audiofrequencyrange

IS

ISO 12405-1 052-01-21-03
GAK

Electricallypropelledroadvehicles–Testspecifi-
cationforlithium-iontractionbatterypacksand
systems–Part1:High-powerapplications

IS
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ISO 12405-2 052-01-21-03
GAK

Electricallypropelledroadvehicles–Testspecifi-
cationforlithium-iontractionbatterypacksand
systems–Part2:High-energyapplications

IS

ISO 12405-3 052-01-21-03
GAK

Electricallypropelledroadvehicles–Testspecifi-
cationforlithium-iontractionbatterypacksand
systems–Part3:Safetyperformancerequire-
ments

IS

ISO 14572 
Edition 3

052-01-03-04
AK

Roadvehicles–Round,sheathed,60Vand
600Vscreenedandunscreenedsingle-ormulti-
corecables–Testmethodsandrequirementsfor
basicandhigh-performancecables

IS

ISO 15118-1 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part1:Generalinformationanduse-
casedefinition

IS

ISO 15118-2 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part2:Networkandapplication
protocolrequirements

IS

ISO 15118-3 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part3:Physicalanddatalinklayer
requirements

FDIS

ISO 15118-4 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part4:Networkandapplication
protocolconformancetest

FDIS

ISO 15118-5 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part5:Physicallayeranddatalink
layerconformancetest

CD

ISO 15118-6 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part6:Generalinformationand
use-casedefinitionforwirelesscommunication

CD

ISO 15118-7 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part7:Networkandapplication
protocolrequirementsforwirelesscommunica-
tion

AWI

ISO 15118-8 052-01-03-17
AK

Roadvehicles–Vehicletogridcommunication
interface–Part8:Physicallayeranddatalink
layerrequirementsforwirelesscommunication

AWI

ISO/IEC 15408-1 
Edition 3

043-01-27-03
AK

Informationtechnology–Securitytechniques–
EvaluationcriteriaforITsecurity–Part1:
Introductionandgeneralmodel

IS

ISO 16750,  
Parts 1–5 

052-01-03-13
AK

Roadvehicles–Environmentalconditionsand
testingforelectricalandelectronicequipment

IS
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ISO/IEC PAS 16898 052-01-21-03
GAK

Electricallypropelledroadvehicles–Dimen-
sionsanddesignationofsecondarylithium-ion
cells

PAS

ISO 17409 052-01-21AA Electricallypropelledroadvehicles–Connection
toanexternalelectricpowersupply–Safety
requirements

DIS

ISO 17840 052-01-12AA Roadvehicles–Informationforfirstandsecond
responders–Rescuesheetforpassengercars
andlightcommercialvehicles

DIS

ISO 18243 052-01-23AA Electricallypropelledmopedsandmotorcycles–
Specificationsandsafetyrequirementsfor
lithium-iontractionbatterysystems

CD

ISO 18300 052-01-21-03
GAK

Electricallypropelledroadvehicles–Specifica-
tionsforlithium-ionbatterysystemscombined
withleadacidbatteryorcapacitor

DIS

ISO PAS 19295 052-01-21-01
GAK

Electricallypropelledroadvehicles–Specifica-
tionofvoltagesub-classesforvoltageclassB

AWI

ISO PAS 19363 052-01-21AA Electricallypropelledroadvehicles–Magnetic
fieldwirelesspowertransfer–Safetyandinter-
operabilityrequirements

AWI

ISO 19453-1 052-01-03-13
AK

Roadvehicles–Environmentalconditionsand
testingforelectricalandelectronicequipment
fordrivesystemofelectricpropulsionvehicles–
Part1:General

AWI

ISO 19453-2 052-01-03-13
AK

Roadvehicles–Environmentalconditionsand
testingforelectricalandelectronicequipment
fordrivesystemofelectricpropulsionvehicles–
Part2:Electricalloads

AWI

ISO 19453-3 052-01-03-13
AK

Roadvehicles–Environmentalconditionsand
testingforelectricalandelectronicequipment
fordrivesystemofelectricpropulsionvehicles–
Part3:Mechanicalloads

AWI

ISO 19453-4 052-01-03-13
AK

Roadvehicles–Environmentalconditionsand
testingforelectricalandelectronicequipment
fordrivesystemofelectricpropulsionvehicles–
Part4:Climaticloads

AWI

ISO 19642 
Parts 1–10

052-01-03-04
AK

Roadvehicles–Automotivecables NP

ISO 23273 052-01-21AA Fuelcellroadvehicles–Safetyspecifications–
Protectionagainsthydrogenhazardsfor
vehiclesfuelledwithcompressedhydrogen

IS
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ISO 23274-1 052-01-21AA Hybrid-electricroadvehicles–Exhaustemis-
sionsandfuelconsumptionmeasurements–
Part1:Non-externallychargeablevehicles

IS

ISO 23274-2 052-01-21-02
AK

Hybrid-electricroadvehicles–Exhaustemis-
sionsandfuelconsumptionmeasurements–
Part2:Externallychargeablevehicles

IS

ISO 26262 
Part 1–10

052-01-26AA Roadvehicles–Functionalsafety IS

ISO/IEC 27000 
Edition 3

043-01-27-01
AK

Informationtechnology–Securitytechniques–
Informationsecuritymanagementsystems–
Overviewandvocabulary

IS

ISO/IEC 27001 
Edition 2

043-01-27-01
AK

Informationtechnology–Securitytechniques–
Informationsecuritymanagementsystems–
Requirements

IS

DIN SPEC 70121 052-01-03-17
AK

Electromobility–Digitalcommunication
betweenaDCEVchargingstationandan
electricvehicleforcontrolofDCcharginginthe
CombinedCharging

PUB

SAE J 1773 ElectricVehicleInductivelyCoupledCharging PUB

SAE J 1797 RecommendedPracticeforPackagingofElectric
VehicleBatteryModules

PUB

SAE J 1798 RecommendedPracticeforPerformanceRating
ofElectricVehicleBatteryModules

PUB

SAE J 2288 lifeCycleTestingofElectricVehicleBattery
Modules

PUB

SAE J 2289 Electric-DriveBatteryPackSystem:Functional
Guidelines

PUB

SAE J 2464 ElectricandHybridElectricVehicleRecharge-
ableEnergyStorageSystem(RESS)Safetyand
AbuseTesting

PUB

SAE J 2929 SafetyStandardforElectricandHybridVehicle
PropulsionBatterySystemsUtilizinglithium-
basedRechargeableCells

PUB
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D.2 Standardisation bodies within DIN, NAAutomobil and the DKE 

Bodies within DIN / NAAutomobil 

• NA043-01-27AA:ITSecurityTechniques

• NA052-01-03AA:Electricalandelectronicequipment

• NA052-01-03-01AK:Datacommunication

• NA052-01-03-03GAK:JointworkinggroupDKE/NAAutomobil,EMV(DKE/UK767.13)

• NA052-01-03-04AK:Electricvehiclecables

• NA052-01-03-05AK:Fuses

• NA052-01-03-06AK:Plugconnections

• NA052-01-03-13AK:Environmentalconditions

• NA052-01-03-16AK:Functionalsafety

• NA052-01-03-17AK:Communication/EVpowergrid

• NA052-01-21AA:Electricroadvehicles

• NA052-01-21-04AK:Vehiclesystemsforelectricpropulsion

• NA052-01-21-05AK:Wirelesscharging

• NA052-01-26-01AK:Generalrequirementsforroadvehicles

Bodies within DKE

• DKE/K116:Graphicsymbolsforman-machineinteraction;safetymarking

• DKE/AK221.1.11:Systemappraochtoelectricvehicleconnection(protectionagainst

electricshock)

• DKE/K261:Systemaspectsofelectricpowersupply

• DKE/K331:Powerelectronics

• DKE/K353:Electricroadvehicles

• DKE/AK353.0.6:EMCinsupplyingenergytoelectricvehicles

• DKE/AK353.0.7:Batterychangingsystems

• DKE/AK353.0.8:Userauthorisationincharginginfrastructures

• DKE/K371:Accumulatorbatteries(developmentofstandardsforbatteriesandtheir

requirements)

• DKE/UK411.2.8:Cablesforelectricvehicles

• DKE/GAK431.1.7:Distributorsfortemporaryconnectiontoconsumers(GAKwithinDKE)

• DKE/K461:Electricitymeter

• DKE/AK541.3.7:Monitoringandswitch-offdeviceformode3charging

• DKE/AK542.1.2:Householdplugaccessories

• DKE/K764:Safetyinelectromagneticfields

• DKE/GUK767.14:Radiointerferencesuppressionofvehicles,vehicleequipmentand

combustionengines

• DKE/AK952.0.15:Informationprotectioninthenetworkandstationcontrolsystem

• DKE/AKSTD1113.0.3:UseCasesforE-Mobility

• DKE/KSTD1911:Steeringcommitteestandardisationof“E-Energy/SmartGrids”

• DKE/UKSTD1911.5:NetworkintegrationelectromobilityforE-Energy/SmartGrids

• DKE/UKSTD1911.11:InformationsecurityforE-Energy/SmartGrid

• DKE/STD1911.11.5:Informationsecurityforelectromobility

broschuere_acatech_eng_rz.indd   108 26.02.15   15:35



109
German Standardisation Roadmap for Electromobility – Version 3.0, 2014

5ProspectsfortheFuture

Joint bodies of DKE and NAAutomobil

• DKE/EMOBIlITY:EMOBIlITYsteeringcommitteeofDKEandNAAutomobil

• DKE/EMOBIlITY.30:StandardisationRoadmapforE-Mobility

• DKE/EMOBIlITY.40:MirrorcommitteeoftheGerman-Chinesesub-workinggroupon

electromobility

• DKE/EMOBIlITY.50:Focusgrouponbatteries

• DKE/GAK353.0.1:Inductivechargingofelectricvehicles

• DKE/GAK353.0.2:DCchargingofelectricvehicles

• DKE/GAK353.0.4:ACchargingofelectricvehicles

• DKE/GAK353.0.9:EnergysupplyforlightElectricVehicles

• DKE/GAK541.3.6:Protectivedevicesforelectromobility

• DKE/GAK542.4.1:Accessoriesforconnectingvehiclestothegridmymeansofcables

• DKE/GAK542.4.3:DCaccessoriesforconnectingvehiclestothegridmymeansof

cables

• DKE/GAK767.13.18(NA052-01-03-03GAK):EMCelectromobility

• NA052-01-03-17GAK:Communicationinterfacefromvehicletoelectricitygrid(V2GCI)

• NA052-01-21-01GAK:Electricalsafetyandgridinterface

• NA052-01-21-03GAK:Tractionbatteriesforelectricvehicles
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Annex E Current status of the implementation of recommendations,  

August 2014

Short-term<1year

Medium/long-term>1year

Current status of the implementation of recommendations

No. Recommendation Responsible 
body

Implementa-
tion by

EM – Electromagnetic compatibility (EMC)

4.4.7.2 QuickdevelopmentofIEC61851-21-1“Electricvehicleconductive
chargingsystem–Part21-1:ElectricvehicleonboardchargerEMC
requirementsforconductiveconnectiontoa.c./d.c.supply”

DKE,NAAuto

4.4.7.2 QuickdevelopmentofIEC61851-21-2“Electricvehicleconductive
chargingsystem–Part21-2:EMCrequirementsforOFFboardelectric
vehiclechargingsystems”

DKE,NAAuto

ES – Electrical safety

4.4.7.1 QuickconclusionofIEC60364-7-722“lowvoltageelectrical
installation–Part7-722:Requirementsforspecialinstallationsor
locations–Supplyofelectricvehicles”andimplementationofanew
versionofDINVDE0100-722

DKE

4.4.7.1 QuickconclusionofrevisionofstandardsseriesIEC61851“Electric
vehicleconductivechargingsystem” DKE

4.3.5.1 QuickconclusionofworkonIEC62660-3“Secondarylithium-ion
cellsforthepropulsionofelectricroadvehicles–Part3:Safety
requirementsofcellsandmodules”

DKE,NAAuto

4.4.7.4 Developmentoftechnicalrulesandstandardguidelinesforinspec-
tionofanelectricinstallationunderconsiderationofspecialfeatures
ofthecharginginfrastructureforelectromobility

DKE

4.4.7.4 Reviewwhetherinstructionsforinstallationandmaintenanceof
charginginfrastructureshouldbesupportedwithspecificationsand
standards

DKE

4.4.7.4 RevisionofstandardDINVDE0105-100concerningscopeof
application

DKE

4.4.7.1 Revisionordevelopmentofrespectivestandardforelectricalsafety
fortheconnection(DCcharging)ofvehicleswithbatteryvoltages
over400V

DKE

FL – Recommendations for the research landscape

4.3.3.1 Researchandimplementation:batterystatusafteraccident 

4.3.5.1 Researchandimplementationinstandard:determinationofbattery
servicelifebysavingtherequiredparameters



4.3.1.1 Researchandimplementationinstandard:loadspectra 

4.3.7.1 Researchandimplementationinstandard:capacitators(including
ultra-caps)
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Current status of the implementation of recommendations

No. Recommendation Responsible 
body

Implementa-
tion by

FS – Functional safety

4.4.7.3 DevelopmentofaworkinstructionstandardtoachieverequiredSIls
forinstallationofchargingstations

DKE

4.4.7.3 Reviewrequirementforworkinstructionspecificationsandstandards
foruseofcablesatchargingstations

DKE

LV – Performance and consumption characteristics

4.2.3.1 Initiationanddevelopmentofaneconomicallyapplicablemetering
methodforDCchargingbyNPEAG3andNPEAG4

NPEAG3

NPEAG4

4.3.4.1 ReviewonexpansionandadaptationofISO16750“Roadvehicles–
Environmentalconditionsandtestingforelectricalandelectronic
equipment”forelectricvehicles

NAAuto

4.3.4.1 QuickdevelopmentofISO/AWI19453-3:“Roadvehicles–Environ-
mentalconditionsandtestingforelectricalandelectronicequipment
fordrivesystemofelectricpropulsionvehicles–Part3:Mechanical
loads”underGermanmanagement

NAAuto

4.3.4.1 QuickdevelopmentofISO/AWIPAS19295“Electricallypropelledroad
vehicles–Specificationofvoltagesub-classesforvoltageclassB”
underGermanmanagement

NAAuto

4.3.4.1 ReviewofstandardISO23828“Fuelcellroadvehicles–Energy
consumptionmeasurement–Vehiclesfuelledwithcompressed
hydrogen”foramendments

NAAuto

4.3.4.1 ReviewofstandardsseriesISO23274“Hybrid-electricroadvehicles–
Exhaustemissionsandfuelconsumptionmeasurements”for
amendments

NAAuto

4.3.4.1 ReviewofISOTR11954“FuelCellRoadVehicles–Maximumspeed
measurement”foramendments

NAAuto

4.3.4.1 ReviewofISOTR11955“Hybrid-electricroadvehicles–Guidelinesfor
chargebalancemeasurement”foramendments

NAAuto

4.3.4.1 ReviewofISO8715“Electricroadvehicles–Roadoperating
characteristics”foramendments

NAAuto

4.3.4.1 Considerationofstandbycurrentconsumptionvaluesofelectric
vehicles

NAAuto

4.3.5.1 QuickdevelopmentofIEC62660-3“Secondarylithium-ioncellsfor
thepropulsionofelectricroadvehicles–Part3:Safetyrequirements
ofcellsandmodules”underGermanmanagement

DKE,NAAuto

4.3.5.1 QuickdevelopmentofstandardISO18300“Electricallypropelled
roadvehicles–Specificationsforlithium-ionbatterysystems
combinedwithleadacidbatteryorcapacitor”underGerman
management

DKE,NAAuto

4.4.6.3 Developmentandspecificationofadmissibleinternalconsumptionof
charginginfrastructure

DKE

4.4.1 Developmentofstandardsforpayment/billingofchargingwithnon-
networkfrequency,includespecificationdevelopmentgroupofPTB DKE
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Current status of the implementation of recommendations

No. Recommendation Responsible 
body

Implementa-
tion by

SD – IT safety and data protection

4.2.5.1 IncludeNA043-01-27AAinDKE/STD1911.11.5 NAAuto

SK – External interfaces and communication

4.2.2.1 Standardisingofapplicationandcommunicationprotocolforload
management

DKE

4.2.2.1 Definitionofsuitablecommunicationprotocolsfordynamicload
management

DKE

4.2.2.1 Includeexistinginstallationforstaticanddynamicloadmanagement DKE

4.2.2.1 Definitionofminimumrequirementsforvoltagequalityduring
charging

DKE

4.2.2.1 Definitionandstandardisationofmechanismsforcontrolled
resumptionofchargingprocessafterpowerfailure

DKE

4.2.2.1 TracingandquickconclusionofETSIDTS/ITS-0010031“Intelligent
TransportSystems(ITS);InfrastructuretoVehicleCommunications;
CommunicationssystemfortheplanningandreservationofEV
energysupplyusingwirelessnetworks”

DKE

4.2.2.1 TracingandquickconclusionofthedocumentsISO15118“Road
vehicles–Vehicletogridcommunicationinterface”–Part6,7und8

NAAuto

4.2.2.2 Findinganationalconsensusonstandardisedinterfacesandthedata
tobetransmittedundermanagementofNPEAG4

DKE,NAAuto

4.4.6.1 RecommendationforuseofACchargingplugtype2accordingto
IEC62196-2forvehiclesideandinfrastructuresideinEuropeand
othermarketswiththree-phasesupply

DKE

4.4.6.2 Recommendationforuseofaccessoriesforthe“CombinedCharging
System”forDCcharging

DKE

4.4.6.2 ConvincingtheUSAandothercountriesabouttheadvantagesof
“CombinedChargingSystem”asauniversalsolutionforDCandAC
charging

DKE

4.4.2 RevisionofIEC61851-1sothattheDCchargingapproach(combined
chargingsystem)isfullysupported

DKE

4.4.2 RevisionofIEC61851Part21andISO17409,preferrablyinmode5
cooperation

DKE

4.2.7.1 Useofgraphicsymbolsforuserinterfaceofachargingstation DKE,NAAuto

4.2.7.1 Examineuseofgraphicsymbolsforman-machineinteractionor
safetylabelling,aswellasstandardisationdemands

DKE,NAAuto

4.2.7.1 CoordinationofstandardisationactivitiesofISO/TC22/SC13/WG5and
DKE/K116

DKE,NAAuto

4.2.7.1 Examinestandardisationdemandforauniform,barrier-freeaccessto
chargingstationsandinitiationofadditionalresearchprojects

DKE,NAAuto

4.2.7.1 Examineotheraccessandidentificationmechanismsofcharging
infrastructure

DKE,NAAuto
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Current status of the implementation of recommendations

No. Recommendation Responsible 
body

Implementa-
tion by

4.3.2.1 AmendmenttoexistingchargingmodesofIEC61851-1(charging
mode1to4)withsolutionstobestandardisedinstandards
seriesIEC61851-3

DKE

4.4.3 CoordinationoftheGermanpositiononstandardprojectIEC61980-1
andcombinationofworkoninductivecharginginprojectIEC61980

DKE

4.4.3 ContinuousandactiveparticipationofGermanexpertsinprojects
IEC/TS61980-2and-3

DKE

4.4.3.1 WorkonIEC-61980seriesmustbepromotedsothatthenorma-
tiverequirementsforsafeinductivechargingareformulatedand
publishedforsmallandmediumpowerbytheendof2015.

DKE

4.4.3.1 RevisionofIEC-61980-seriessothatthenormativerequirementsfor
safe,interoperativeinductivechargingareformulatedandpublished
forsmallandmediumpowerbytheendof2018.

DKE

4.2.4.1 Furtherdevelopmentofrespectivestandardsforenergyfeedback DKE

4.4.4.1 AmendmenttoIEC61851withtopologydescription(specialcaseof
connectionmethod“caseC”)

DKE

4.4.4.1 Definitionofcancellationconditionsandmethodsforinterferences
duringtheconnectionprocedureforthesafetyofpersons,machine,
vehicleandenvironment

DKE

4.4.2.1 AreferencetothesafetygroupstandardDINEN62477-1(VDE0558-
477-1)shouldbeaddedduringtherevisionofIEC61851-23.

DKE

4.4.1.1 TracingandquickconclusionofstandardprojectIEC62752“In-Cable
ControlandProtectionDeviceformode2chargingofelectricroad
vehicles(IC-CPD)”underGermanmanagement

DKE

U – Accident

4.3.3.1 Definitionofasimpleandsafeidentificationofvehiclesforrescue
puposes

NAAuto

4.3.3.1 TimelyconclusionandpublicationofstandardISO6469-4under
Germanmanagement

NAAuto

4.3.3.1 TimelydevelopmentofstandardISO17840“Roadvehicles–Informa-
tionforfirstandsecondresponders–Rescuesheetforpassengercars
andlightcommercialvehicles”forrescueguidelineswithGerman
participation

NAAuto

4.3.3.2 Specificguidelinesmustbeadheredtoforthestorageoflithium-ion
batteriestoreducefirehazards.Thus,standardsmustbedeveloped
overthemedium-term.

DKE,NAAuto
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